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AGAIN PRATT & WHITNEY 


races to victory 


BENDIX 

Jacqueline Cochran, in her Twin Wasp 
powered Seversky, snatches victory from 
Frank W. Fuller, in another Twin Wasp 
powered Seversky. 


THOMPSON 

Roscoe Turner, with a Twin Wasp, races 
to a new Thompson record . . . winning 
from Earl Ortman with a Twin Wasp 
Junior. 


First and second in both events ... an impressive display of Pratt & Whitney power. 


PRATT & WHITNEY AIRCRAFT 

O'ne ofj the fiout ditriiioni ofj 

UNITED AIRCRAFT CORPORATION, EAST HARTFORD, CONNECTICUT 




S’owe one hat fx<t it tjui tvay : 


The Goal of our Engineers 

is to Help our Customers Use 

as Few Pounds of Aluminum as possible 





The Finest Light Plane Ever Built . . . the New 


1939 CUB COUPE 


with Side-by-Side Seating 


IlilP^ 


For Only $425 Down 
You Can Get a CUB 
& Learn to Fly FREE! 


structor. Get a new Cubforonly$425 down 
and learn tolly your own plane without pay- 
ing a cent for dual instruction. See the new 
Cubs at your dealer' sand ask for a free flight 
demonstration— Trainer $425 down. Sport as 
' as $465 down, Coupe 



W COUNT THE CUBS r lSX^IXSr 







T HE “ALPHA and OMEGA" of American 
flying . . . the sturdy trainers in which U. S. 
pilots are getting dieir primary flight training, and 
the big four-engine super ships which represent the 
height of modem achievement in large airplane 
development . . . both come under the broad banner 
of the Boeing Airplane Company. 

Internationally recognized is the quality of die 
primary and advanced training planes produced 
by the Stearman Aircraft Division of Boeing 
Airplane Company, located in Wichita, Kansas. 
These trainers arc flying in the United States 
Army Air Corps, the United States Navy, the 
Argentine Naval Aviation Service, the Brazilian 
Army Air Corps and the Philippine Army Air 

The Boeing Aircraft Company, Seattle manu- 
facturing unit of Boeing Airplane Company, is 
America's leading builder of four-engine types. 
Concentrating entirely in the large airplane class, 
this company is now producing fleets of four-engine 
"Clippers" for Pan American Airways' transoceanic 
service, four-engine Stratoliners* for commercial air 
line service and famous Flying Fortresses* for the 
U. S. Army Air Corps. •Todmaria 
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Parks air college 

offers you recognized 

FOUNDATION TRAINING for an 
Airline Piloting Career 


TToi 

A- for 


Par^s Air College offers the' Professional 
Flight and Executive Course. 


300 hours of '^Flight 8 Training, 
training in the following subjects 
ology. Navigation, Radio Communications, 


On completion of the Professional Flight 
and Executive Course you are graduated 
with the degree of Bachelor of Science in 
Professional Flight and Aviation Operations. 
Recognition accorded you by the Federal 
Government includes your Commercial Pilot 
rating, your Instrument Pilot rating, your 


PARKS AIR COLLEGE - East St. Louis, 111. 


. _ir Col- 

„ t preparation for careers in Aviation 
Aeronautical Engineering. ^ 

_ Mail the coupon for complete informa- 
They are free. 


Nearly 


50 , 000,000 


MILES. . Every One on 



TEXACO! 


THAT'S THE SCHEDULED MILEAGE flown by 
TWA and its predecessor companies . . . 
since 1931. 

Then they weren’t flying Douglases, as 
they do now. Then they weren’t flying up- 
wards of 30,000 miles a day, as they do now. 
But they had begun to use Texaco . . . and 
have been using it ever since. 

And as TWA climbed to the position of 


one of the foremost airlines of the nation, 
Texaco climbed with them . . . until today— 
More scheduled airline mileage is flown 
with Texaco than with any other brand. 

Texaco Aviation Fuels and Lubricants are 
available at all major airports, or through 
Texaco bulk plants throughout the country. 

The Texas Company, 135 East 42nd Street, 
New York City. 


TWA Sky Chiefs make hut 3 
slops, coast to coast. TWA 
operates the only through Sky- 
sleeper between Chicago and 
Los Angeles. 


Fly National Air-Travel Week October 1st— 9th 

GASOLINE 


TEXACO 










Major Al Williams. *ti** “Tattered Wind-Tip*." 

\ldr. Gull Avietion Product*. Gull Bide., Pitteburdh. Pa. 


NEW BUSINESS DEPT. 

Wc'rc chinking about inaugurating a new 
feature: a sort of monthly Aviation Quiz 
to cover anything from the names of five 
planes beginning with Z to What's the 
best thing to do if your motor drops out 
at 20,000 feet? 

But, first, let's have your comments 
with a few suggestions as to suitable 
questions. Don't let us down. Give us 
permission to use your name and we'll 
give you a credit line. No foolin'! 

FOR THE MATH-MINDED 
You have 40 gallons of Gulf Aviation 
Gas(advt.). You want to be able to meas- 
ure any number of gallons from one to 
forty. The only way you can do it is by 



So-o-o . . . what is the fewest number 
of cans needed to do the job? Also their 
sizes? The only condition (this j 5 what 
hurts the most) is that you can use a can 
only once in measuring any given amount. 

(Mail your answer to T.W.T. You'll 
be surprised and pleased, probably more 
surprised than pleased, when you see the 



Out here at Gulf we believe that no effort 
should be spared to make our airplane 
oil the best in the world. 


That’s why, in addition to convtntional 
methods, we use the famous Alchlor proc- 
ess to refine Gulfpridc and Gulf Airline 
Oils. This exclusive. Gulf-owned process 



digs down extra deep into the 100% Pure 
Pennsylvania — rtmovts at much at 20% more 

THIS MONTH'S WHOPPER 

Dear Major: 

Well, sir, last week I was cruisin' on my 
little boat, The Question— (her full name 
"Yawl Ketch Any Fish?")— when I seen 
an airyplanc bobbin' up and down on the 
water. "Hey" hollers the pilot, "where's 
the nearest landfall?" 

Well, sir, I couldn't resist that one. 
"What do you want a landfall for?," I 
yelled. "You've done made a waterfall!" 

But he didn't laugh none. "I'm outta 
gas," he says, nasty-like. "You got any?' ' 

"No gas here,” I comes back. "This 
thing runs on wind." 

"So docs this!" he snaps, "but it takes 
gas to start it! . . . Where am I, anyway? 
Can't be the Missouri 'cause I don’t see 

"It's the Missouri, O.K." I tells him. 
"But she's growed a little. This ycrc's 
the Gulf of Mexico." 

"Quit your kiddin'" he says, suspi- 
cious-like." I don't hear noSpanish Music. 
Besides all this palaver ain't gettin ' me 
no gas." 

Then he sort of snapped his fingers and 
clomb out on the wing. I thought she 


was sinkin ' , but no! By grannies, he began 
to pat that engine and talk to her. And 
dang my binnacle's barnacles if it didn't 

"How'd that happen?" I hollers, 

"Well," says he, throttlin' her down, 
"you told me where I was and that was 

'Honey, this is the Gulf . . . this is 
the Gulf. That's all she needed. Just 
mention the word Gulf to a plane engine 
and she feels like a kid. They ain’t nothing 
likeGulf Aviation Gas,sailor. Honest, they 
run better on the thought of Gulf Aviation 
Gas than on some stuff out’n a pump." 

And dang my rudder post, if he didn't 
take that thing offen the water and buzz 
outta sight! That's why I'm gettin' a 
motor forThcQuestion, scrangcr. I wants 

burn that Gulf Aviation Gas, too. 


Gulf Oil Corporation and Gulf 
Refining Company . . . makers of 
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OSWAVY 


. . . Hbown the dalifornia coait ipcdc^uirceof the iateit ddido. U-I’i, 
powerful addition} to the Yjavy i flying fleet, duery inch a U ought, 
these new scout homier} have a haclground of dhance 'Uought’s twenty- 
year experience in building airplanes for the United States 

CHANCE VOUGHT AIRCRAFT 

One ojy the jyoux division} ojy 

UNITED AIRCRAFT CORPORATION 

EAST HARTFORD, CONNECTICUT 
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"Your Pumps Exceeded Expectations 
in Aiding Me to Establish a New 
World s Record roscoe turner 


• Thanks, Roscoe Turner— and congrat- 
ulations on winning the Thompson Trophy 
in your PESCO Special. PESCO takes pride 
in the fact that it helped to win three of the 
first five places in the world's fastest race— 
the ships of Leigh Wade and Joe Mackey 
also being equipped with PESCO Pumps. 


PUMP ENGINEERING SERVICE CORPORATION 
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From the Skyways 
of the World 


» One or the most striking, and at 
the same time, most important parts 
of the daily program at the Cleve- 
land Races was the little show that 
Mike Murphy put on with his SO hp. 
Piper Cub seaplane, making take-offs 
and landings from the turf as easily 
as though he were afloat. Occasion- 
ally in emergencies pilots have landed 
seaplanes on fields before, but, as far 
as we can discover, Murphy's per- 
formances were the first demonstra- 
tion of successful take-off with a sea- 
plane from land. The demonstration 
should be a great source of comfort 
for seaplane owners when they have 
to cross territory without a duck- 
pond in sight. There was nothing 
trick about the ship or the float in- 
stallation. The floats were Edo’s stand- 
ard model 1140, and the attachments 
had not been beefed up in any way. 
The onlv modification was the attach- 
ment of a steel rubbing strip on top 
of the regular dural keel, and that 
was applied only to prevent too rapiil 
wear of the keel from the repeated 
landings and take-offs during the 
three day demonstrations. 

watching Emil Kropf put the Feisler 
Storch through its paces. The ship 
may be clumsy and awkward looking, 
and not too fast, and its aerodynamic 
features not too new, but it certainly 
does things beyond the range of the 
average airplane, and for that reason 
deserves study. 

» Visitations of the month : 
Apart from the Races, the editors did 
a lot of visiting about the country 
in the last month or so, as these notes 
from our book will show. . . . Don 
Luscombe’s school and shops (Tren- 
ton) are busy now turning out the 
Model 50s (see page 44) on which 
ATC came through several weeks ago. 
Five have been delivered and another 
lot was nearing completion. A Phan- 
tom on Edo floats was being packed 
for South America the day we were 
there. . . . Fleetwings (Bristol) is 
finishing up an Army order for steel 


replacement wings for Douglas Dol- 
phins, and is working on a series of 
five of the new Seabirds. Carl de- 
Ganahl had one of them out at the 
Races for demonstration, and rumours 
were floating about of a couple of 
sales. . . . Rohm and Haas (Plexi- 
glass) had a number of plastic appli- 
cations on view in their Philadelphia 
offices. Dr. Frederick and Mr, Atwater 
had a number of interesting ideas to 
discuss relative to structural plastic 
materials. . . . The Naval Aircraft 
Factory is a busy place now that the 
10 per cent production rule under the 


Vinson Act is going full blast. Both 
planes and engines arc being produced. 
Our thanks to Commander Nelson for 
his courtesies, and a very pleasant 
lunch in the officers' club. ... An 
hour’s conversation with RCA’s Dave 
Little is always packed with perti- 
nent dope on the present state of the 
radio art. Dave had just come in from 
a “vacation” of 15 days of (very) 
active duty with his Naval Reserve 
unit. ... At Bellanca's in New Castle 
in time to see a big Aircruiser for 
MacKenzie Air Service pushed out 
onto the field for flight test, and to 
watch for a while the grooming of 
the cx-Papana tri-motored monoplane 
for the Bendix Race. The light plane 
first exhibited at the Chicago Show 
was being prepared for produc- 
tion. ... To Martin's at Baltimore 
to meet Marsh K. Powers, new public 
relations man. Glimpsed Joe Hartson, 
busy as the proverbial bird-dog, try- 
ing to clean up a mess of details be- 
fore leaving on a much deserved vaca- 
tion. . . . Bendix Radio at Baltimore, 
with a shop chuck full of equipment 




FROM WHEELS DOWN TO 

WUeeh 74 fi! 

The heavy transport, the rocketing racer or the nimble sportsman's plane, 
each presents its special problems of ground-handling, from the moment 
of "Wheels Down," before the craft lands, until it is safely aloft with 
"Wheels Up," and heading for the next landing. 

The landing requires powerful brakes to stop in a few seconds many 
tons of ship and cargo from mile-a-minute speed. Nicety of control is 
also required for steering while taxi-ing. 

Landing, taxi-ing and the take-off run call for precisely calculated 
shock absorption. Bendix employs two principles — pneumatics and 
hydraulics — to produce ideal shock- cushioning for each type airplane. 

The result is satisfaction as confirmed by the widespread recognition 
of these products of Bendix engineering and manufacturing skill, and 
service experience. 

BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION • SOUTH BEND, INDIANA 


BENDIX 

AIRPLANE WHEELS • BRAKES • PILOT SEATS • PNEUDRALILIC SHOCK STRUTS 
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ior the airways and the services. Our 
thanks to Mr. Hyland for his person- 
ally conducted tour of the shops, and 
for an hour's interesting discussion of 
radio and allied problems. . . . On to 
Washington to visit with several mem- 
bers of the CAA, and to go to work 
with Ed Paxton of the ATA on cer- 
tain of the material for the Public 
Relations section of this issue. . . 
Met Fred Weick (also cleaning up to 
shove off on a vacation) out at the 
Sligo Mill Road plant of Engineering 
and Research, then on with him to 
the College Park field to see his new 
ship fly. Can't say much about it now, 
but Fred promises us full details at 
an early date. It has lots of interesting 
things about it, as anyone knowing 
Fred could guess. It is powered with 
a new motor, on which details arc 
still lacking. Engineering and Re- 
search is building a new plant at Col- 
lege Park which is rapidly nearing 
completion. It has a flying field of 
its own adjacent, from which the ships 
can be flown. . . . Stopped in at An- 
napolis for a few minutes to see 
where the men who officer our Navy 
come from. , . . Moving north, put in 
at the Curtiss plant at Buffalo. There’s 
a busy place for you, with P-36s for 
our own Army and Hawk 75s for 
export pouring out the back door. The 
plant has been entirely revamped in 
the past year, and now has one of the 
most beautiful straight-line production 
arrangements we have ever seen. And 
it is still expanding. Al Williams 
gave us a good look at its several de- 
partments. In the course of the trip 
we met Burdette Wright with a dis- 
tinguished visitor in tow. Handley- 
Page on a visit from England. Saw 
him again later at the Races. . . . 
Larry Bell was on the high seas re- 
turning from Europe when we dropped 
in at his plant, but Ray Whitman took 
time out to show us what could be 
seen around the place. The wing panel 
orders for Consolidated are pretty 
well cleaned up, and work is weil 
along on the early stages of produc- 
tion on the Air Corps order for Aira- 
cudas. . . . Dropped in for a minute 
or two at Joe Gwinn’s plant to ex- 
press our sympathy for the tragic acci- 
dent of the week before. ... To 
frving Air Chute for a pleasant talk 
on parachute problems with Presi- 
dent George Waite. . . . Last stop be- 
fore Cleveland was at Eric at the 
new plant of Lord Manufacturing 
Company where we got a new slant 
on the problem of vibration control on 
aircraft. Lord has developed an aston- 
ishing array of gadgets to lick vibra- 
tion on everything from the most deli- 
cate instrument to a 2,000 lip. engine. 


» “Ortmax, three laps from the fin- 
ish, lost all the oil pressure in his 
engine and began to be spattered with 
oil in the cockpit, presumably from a 
broken line to the motor. He pulled 
up to a higher altitude and radioed a 
request that the airport be cleared for 
a forced landing, but refused to pull 
out of the race so long as his laboring 
engine continued to function.” — N. Y. 
Herald Tribune description of the 
Thompson Trophy Race. 

A radio in a racing plane seems to 
be a novel idea. We suppose it won’t 
be long before racing pilots will be 
flying a radio beam to keep on the 
course and new racing designs will in- 
clude accommodations for sight-seeing 
passengers. 

» Considering the manner in which 
the lady pilots have been cleaning up 
National Air Race prizes in recent 
years It would seem to be high time 



for the officials to start setting aside 
‘‘consolation" prizes for the men. 

» The woman's place may be in the 
home, as the old political chant used to 
claim, but it appears definitely estab- 
lished that her place is in the cock- 
pit also. We suppose manufacturers 
will soon be putting out planes finished 
in biege, Burma wine, heather, plum 
plaid, nude and romance blue, and 
featuring helmets trimmed in the 
manner of the new “doll” hats. 

» The Civil Aeronautics Author- 
ity has certainly started off on the 
right foot in acquiring the services of 
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C. B. Allen. Aviation Editor of the 
A'. 1*. Herald Tribune, as consultant 
on information and public relations. 
United Aircraft is likewise to be con- 
gratulated on the appointment of L. D. 
(Dcak) Lyman of the N. Y. Times 
as Assistant to the President. Not 
only are they Gentlemen of the Press 
in every sense of that word but they 
know very thoroughly what makes the 
airplane business tick. Also, in their 
moments of relaxation and convivial- 
ity, they arc capable tellers of excel- 
lent stories and if Aviation were 
not a fine upstanding family magazine 
we should like to print some of them. 
« Speaking of inventors, we are 
reminded of an incident which shows 
very well how persistent they can be 
in the belief of the value of their 

\YIien Bill Miller was Chief of 
Aerodynamics for Curtiss an inventor 
came in with a patent on a direct-lift- 
ing machine. He talked enthusiastic- 
ally a long time, pointing out the 
merits of his idea. Bill listened atten- 



tively and studied the mechanism thor- 
oughly, but finally had to give his 
opinion that the machine as laid out 
wouldn’t develop any lift. "In fact”, 
said Bil|, "it looks to me as if it would 
have a small negative lift.” 

“Alright,” said the inventor, not the 
least discouraged, “Turn it upside 
down and fly it that way.” 






Piper Cub seaplane 
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RACE REFLECTIONS 

To anyone who fought and bumped his way out of 
Qeveland’s post-race traffic on Labor Day afternoon, 
it is no news that this year's National Air Races were 
more popular with the public than ever. Industry 
groups may have sat about with bored yawns at stunt- 
ing routines and at familiar military evolutions, but 
thousands of housewives, bond salesmen, and insurance 
brokers were nursing sunburned tonsils and taking 
aspirin after die echoes of the last signal bombs had 
died away. 

And this time they had been treated to a better- 
than-usual show. The two feature races were exciting 
enough and the aerobatics daring enough to provide 
plenty of thrills. At the same time they had been shown 
many types of aircraft performing routine tasks easily 
and safely, from the unconventional Fiesler-Storch, to 
the conventional DC-3 transports. The military dis- 
play, too, gave the lay spectator some inkling of progress 
in the building up of our national air defenses. 

We were especially glad to note that extraneous trick 
automobile acts had been washed out this year and that 
a certain degree of restraint was used in dishing it up 
over the Public Address system. By and large, the 
management had made an obvious effort to put “aviation 
on parade” and took a recognizable step in the direction 
of trying to improve the public's understanding of what 
it is all about. All of which is very much to the good. 
Good going, Cliff! 

But the biggest lift that we got out of the races was 
a non-scheduled performance. Each day, as soon as 
the last racer was on the ground, the field was opened 
for normal traffic. The people who had flown in with 
their own ships took off for home by twos, by threes, 
fives, and tens, until the air was literally full of air- 
planes. This was not aviation on a staged parade, but 
aviation in everyday use, the kind of flying in which we 
as an industry are vitally interested. Never before have 
we seen so many and such a varied lineup of privately 
owned ships in the parking spaces. To us it was a 
glimpse into the future, toward the time when the air- 
plane parking problem may become as important as the 
automobile parking problem, not only at National Air 
Races, but at football games, boxing bouts, corn roasts 
and such like. 


FIRST MONTH ' 

Encouraging is the way in which the Civil Aeronau- 
tics Authority has settled down to work. Original con- 
fusion in Washington offices is getting squared away. 
People in the old Bureau of Air Commerce are begin- 
ning to realize that no immediate changes are in sight 
in their set-up or routine, and are settling down into 
CAA harness. 

Although at the time of this writing there are still 


a few gaps in the personnel lineup, certain key positions 
have been well filled. Private fliers should take satis- 
faction in the appointment of Grove Webster as chief 
of the section on private flying. It is apparent from 
this and from conversation with members of the Author- 
ity that the problems of the non-scheduled operator are 
of equal importance in their minds with problems of 
air transport. 

The Authority has done well also in appointing Carl 
Allen of the New York Herald Tribune to head up its 
public relations program. Allen has had long experi- 
ence, both in the newspaper field and aviation, and has 
a well-deserved reputation for presenting aviation facts 
as he sees them. We understand that he is serving the 
CAA in an advisory capacity as well as in its press rela- 
tions, and we think that his knowledge will go a long 
way toward leveling up some of the irregularities in 
the Authority’s non-aviation experience. We hope, how- 
ever, that he can be persuaded to stay on the job longer 
than the announced 90 days. The CAA will need him 
longer than that. 

But the most important move that the CAA has made 
so far has been to sit down for a two-day conference 
with the air transport people in Chicago immediately 
following the Cleveland races — and a sound idea it is 
for airline executives to meet with and become person- 
ally acquainted with their governing body. One of the 
first announced results of the conference has been the 
formation of a cooperative safety program under the 
chairmanship of American Airlines' energetic Ralph 
Damon. To promote safety in winter operations the 
lines have agreed (a) to change flight schedules to reduce 
cruising speeds; (b) to standardize on a basis of SO per 
cent of power; (c) to adopt uniform weather regula- 
tions so that no line will operate trips in weather in 
which other operators refuse to fly; and (d) to cooper- 
ate more closely on weather reporting, engineering, radio, 
traffic and advertising. 

Not bad for the first month's work. The sooner the 
CAA and the various industry groups can sit down with 
their feet under the same table the sooner we can hope 
for solutions to many of the problems that are now 
dangling in mid-air. 


CONGRATULATIONS. ARMY! 

— On the winning of this year’s Collier Trophy. 
When the score of the next ten years’ progress is added 
up there will be few more important projects recorded 
for this period than the development of methods for 
sub-stratosphere flying. The contributions made by the 
Air Corps and the Lockheed company in the Army’s 
sub-stratosphere project of 1937 will stand as the prac- 
tical beginning of the next stage in flight progress. We 
have no doubt but that this year’s selection will prove 
popular with the entire industry. 



MEN WITH 


very, very small WINGS 


Race-plane design progress as seen at the 1938 National 
Air Races, with particular reference to efficiency. Here 
"K" marks the spot. 


T HE effort to achieve high speed 
by progressively clipping off wing 
area and by piling in the horses is as 
old as aviation itself. Glenn Curtiss 
was able to fly rings around the origi- 
nal Wright pusher by knocking sonic 
40 per cent off the Wrights' wing area 
and boosting his power by SO per cent. 
But there is a limit to everything, and 
serious minded observers have been 
more than a little concerned over the 
extremes of the last few years in race 
plane design. Some of the little jalo- 
pies have had their wings pared down 
almost to the vanishing point, and it 
has become quite a critical problem 
to get them off and to get them back 
on to the ground successfully. It does 
make sense, therefore, that a move- 

design to certain prescribed ratios of 
power and wing area, or at least to a 
fixed ratio of cubic engine displace- 
ment to square foot of wing. Such a 
rule would certainly encourage more 
cleverness in design than is required in 
simply sawing off wing tips. At the 
present time the most efficient racers 
may not be the fastest. Under the 
new rule, efficiency and reliability 
would pay dividends rather than sheer 
dare-deviltry. 

This year we have had the oppor- 
tunity of studying a number of the 
new racers closely. While exact in- 
formation is difficult, if not impos- 
sible to get. we have gathered suffi- 
cient data to make a fair comparison 
of some of the racers on a basis of 
efficiency. This information is pre- 
sented in an accompanying table 
which we have built up from a table 
originally published by E. P. Warner 
in Aviation for November, 1932. 
Through a breakdown of this table we 
are able to show the progress in rela- 
tive speed efficiency of representative 
race planes built since the first Wright 


By Charles F. McReynolds 

JVest Coast Editor , Aviation 


Our comparison is based on the fa- 
formula : Vmax = K ^ $ in 


which it is assumed that a plane’s 
maximum speed may be determined by 
taking the cube root of the figure rep- 
resenting horsepower available per 
sq.ft, of wing area and multiplying 
this by a factor K which represents 
the relative efficiency of the plane in 
question. Since K is the unknown, 
and as it is the measure of merit that 
we arc interested in determining we 


Vmax/ Knowing the straightway 

speed of any plane, and its total power 
and wing area, we may determine the 
relative speed efficiency of any plane. 

K for the original Wright was 90. 
The Curtiss, though 15 m.p.h. faster, 
showed a K of 87. Warner has cal- 
culated that K for a pure Clark Y 


wing with 80 per cent propeller effi- 
ciency and no drag other than that of 
the wing, would approximate 215. It 

is, therefore, a fair assumption that 
any airplane will show an efficiency 
factor of less than 215, and any close 
approach to that figure would be most 
difficult. As high horse power and 
low wing area automatically places a 
high premium on achieving a maxi- 
mum value of K, Warner calculated 
that a really high speed racer of 560 
m.p.h.. could not expect to show a 
value of K of higher than 173. 

It is of interest to note from the 
table that at least one race plane, the 
Hughes Special, has exceeded this fig- 
ure. It should be noted that the 
Hughes plane was built solely to 
achieve a straightaway record. On 
the basis of the best information 
available the Hughes racer achieved a 
figure for K of 188.4, probably the 
highest landplane figure established. 
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Of the racers at Cleveland we find 
that the new Chester Goon is out- 
standing on a basis of efficiency, with 
a rating of 172.4. Next comes the 
Schoenfeldt Firecracker with a rating 
of 165.3. But the Firecracker beat the 
Goon in the Greve. Just so we find 
that the Crosby, with a speed in excess 
of either the Delgado Flash or the 
Miss Los Angeles, has a lower effi- 
ciency rating. 

Unfortunately we have been unable 
to secure detailed data on several of 
the Thompson Trophy racers in order 
to compare them on the basis of effi- 
ciency. Mr. Smoothie, the Conqueror 
powered racer that did not race, shows 


a purely theoretical factor of K of 
185. 

The practice of clipping wings and 
"suping” engines is too well known 
for comment. By such practices ex- 
treme speeds have been achieved. But 
even faster speeds, or greater safety, 
must be achieved through attention to 
the elusive K. This means, in simple 
language, reduction of drag. It means 
also, greater propeller efficiency. It 
means retraction of landing gear, en- 
closure of cockpits, improvements in 
filleting, etc. 

We rate Arthur C. Chester's Goon 
in top spot among interesting new 
race plane designs, both for its new- 


ness and for its all-around excellence. 
This is no slap at such veterans as the 
Turner-Laird, Marcoux-Bromberg, or 
Schoenfeldt Special, all of which have 
been at earlier nationals. But it does 
mean that we rate the Goon design 
ahead of Crosby's CR4 or the Rider 8 
Ball, both of which are new this year. 

Art Chester, in his search for the 
elusive K, chased it right into a corner 
and put it in a bag. The Goon is a 
prettily designed racing machine front 
nose to tail. With a conventional 
steel tube structure and two spar wood 
wing the Goon follows usual design, 
as it does also with its full cantilever 
wing and tail surfaces and fully re- 
tractable landing gear, including tail 
skid. The Chester gear, folding back 
into the fuselage, is hydraulically oper- 
ated, of rugged construction, incorpo- 
rates oil and air shock struts, and re- 
tracts completely and without leaving 
a ripple on the fuselage belly lines. 
The Chester wing is of relatively gen- 
erous area and moderate taper. Con- 
ventional split flaps are fitted. Of 
unusual interest is the mid wing 
mounting, use of symmetrical airfoil 
section and washout of incidence from 
2£ deg. at the maximum to aero at 
both root and tip. When one con- 
siders that the wing tips are finished 
to a razor edge, and the wing root is 
perfectly filleted through its mid-posi- 
tion mounting, it is obvious that this 
wing is slipping through the air with 
a minimum of drag, and the wing 
fuselage drag has been reduced close 
to the point of perfection. 

(Turn to page 70) 





STREAMLINING— 

the ENGINEER 


— or after college, what? 


T he education of engineers gen- 
erally, and aviation engineers in 
particular might well be divided into 
two parts: the transition period and 
the development period. Unfortunately 
the transition period is usually re- 
garded as the entire educational proc- 
ess; in other words, we are accus- 
tomed to thinking of the engineer’s 
technical education as that period in 
his life starting somewhere in his 
high school years and ending, almost 
abruptly, with his graduation from 
college. Nothing could be farther 
from the truth. It would be more ac- 
curate to say that his education is 
just beginning when he leaves college. 
Actually, however, there is no defi- 
nite starting point for an engineer’s 
education and there is certainly no end 
to it; the best we can do is to make 
a division somewhere through the 
process and designate the first and 
second parts as the transition and 
development periods, respectively. 

The word transition is used ad- 
visedly — it defines the period during 
which the mind of the future engi- 
neer undergoes a gradual change in 
methods of thinking and reasoning. 
It is difficult to illustrate what I mean 
by this without going back and ex- 
plaining just what an engineer is (or 
is supposed to be), but the general 
idea is that the mind must gradually 
be equipped with the "tools” by which 
engineering problems are solved. 
These tools are, of course, a working 
knowledge of the laws of nature and 
the mathematical ability to apply these 
laws to specific problems. 

Neither our knowledge of the laws 
of nature nor our development of 
applied mathematics have progressed 
to the point where all aeronautical 
engineering problems can be solved 
by throwing them into the hopper of 
a physical formula and turning the 
mathematical crank. Therefore the 
capable engineer must bridge gaps 
and supply missing links in the form 
of practical knowledge and experi- 
ence. The second, or development, pe- 
riod in his training is largely con- 
cerned with this process. During this 
period he learns by doing: he profits 
by his mistakes (and the mistakes of 
others) : he acquires a certain skill in 
applying theory to his particular field; 
he builds up a large background of 
useful information and improves his 


sense of proportion and judgment. 
Most of this development must occur 
after he leaves college. Why? Be- 
cause modern engineering progress 
has been so rapid that no college can 
hope to do more than scratch the sur- 
face of an engineering field as new as 
aviation, at least when it comes to 
giving the student the latest prac- 
tical information on the subject. Be- 
sides, great progress is being made 
in the research laboratories and shops 
of airplane and engine manufactur- 
ing companies and much of this infor- 
mation is kept secret, either for trade 

the time or inclination to publish it. 

The gist of all the above discussion 
is simply this: it now takes a rela- 
tively long time to become a really 
valuable engineer, and most of this 
time has to be spent after the man 
enters the industry. In view of this, 
modern tendencies to lengthen the pe- 
riod of academic training might well 
be viewed with some alarm by poten- 
tial engineers who regard their college 
training as an investment for future 
security and advancement. 

All aspiring engineers should be 
graduated from high school with a 
much better scientific foundation. By 
that I don’t mean that they should 
know more names for flora and fauna, 
or that they should have a broader 
smattering of knowledge on a multi- 
tude of pseudo-scientific subjects. But 
they should know the ABC’s of engi- 
neering, namely, mathematics and 
physics. To attempt to become an en- 
gineer without a clear conception of 
mathematical processes and the laws 
of nature is like trying to play bridge 
without knowing the names of the 
cards or the rules of the game. And, 
strange as it may seem, the future 
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engineer should be familiar with the- 
English language! 

In spite of all this we find a tend- 
ency to “ease up” still more on pure 
science in the high schools. This- 
hardly seems fair to those boys who 
might have a natural ability along en- 
gineering lines, especially in view of 
the fact that this mechanical age offers 
an interesting and profitable future 
for good engineers. Even the layman 
can derive a lot of benefit and pleasure 
from a fair knowledge of engineering 
fundamentals, especially in these days- 
when all the great engineering 
achievements are making front page- 
headlines. 

No doubt the high school situation 
is actually more serious than that of 
the colleges. But apparently very little 
is being done about it at present, ex- 
cept for a few pioneering attempts to- 
"vitalize” the teaching of mathematics. 
(Notably in the state of Washington) 
So let’s look at the remaining part of 
the transition period in engineering 
education, the part taken over by the- 
universities. Here the issue immedi- 
ately becomes confused because of the 
fact that a college education has 
always stood for something in itself. 
It is therefore difficult to evaluate it as 
a straightforward means of improv- 
ing one’s chances for economic se- 
curity. But if colleges are to offer 
their wares as a means of earning a 
living it seems only fair to suggest 
that the prospective purchaser should 
know how much he is going to pay 
for “culture” and how much for pro- 
fessional education. 

The cost of a college education is. 
measured in both money and time. 
Although money often appears at first 
to be the most important item, time 
may eventually turn out to be the 
major part of the price paid. The 
full realization of this fact comes to- 
the engineer only after he has spent 
several years in the industry and finds 
that he is just beginning to be appre- 
ciated by his employers, financially 
speaking. There is nothing mysteri- 
ous or unfair about this. It simply - 


means that the engineer has been go- 
ing through the development period of 
his education and that during this time 
he has continued to pay for it, in the 
form of reduced pay checks. Around 
this time, say eight to ten years after 
he started college, he begins to wonder 
whether there has not been too much 
contrast between the first and last 
halves of this post-high-school period. 
For four or five years he pursued a 
somewhat vague objective. 

Then he was suddenly kicked out 
into the world of competition — through 
the Gothic doors of the University 
into the unadorned steel buildings of 
"the Company.” He was probably 
lucky if he didn't have to take his turn 
in line at the employment manager's 
office. He found that it was taken for 
granted that he was through college: 
no one asked whether he had a di- 
ploma, what degrees he had acquired, 
or what electives he had taken. The 
big question was, what can you do for 
the company? 

What can the graduate engineer do 
that he couldn’t have done without 
his college education? Probably the 
best answer to this is that he can be- 
come a more valuable employee. He 
has acquired a mental foundation on 
which to build ; he has learned how to 
use the engineer’s methods of attack: 
he knows the most important rules of 
the game. But it will probably be 
years before he has developed suffi- 
cient skill in playing the game to 
bring his salary out of the lower 
brackets. His education has made it 
possible to do this, but it does not 
insure that he will do it He is even 
likely to go backwards and forget 
much of what he learned in college. 

When the realization of all this 
comes to the man four or five years 
out of college he begins to see what it 
cost him, in units of time, to acquire 
the means of advancement. He won- 
ders whether it would not have been 
possible to dispense with a lot of the 
work he did in college; whether the 
long summer vacations were worth the 
year they set him back economically; 
whether the various broadening and 
cultural influences to which he sub- 
jected himself really made much dif- 
ference five to ten years later. In 
short, he wonders whether a little 
streamlining might not have been a 
good thing for him, as well as for the 
airplane he is designing. 

Two major questions inevitably 
arise in a discussion of this subject. 
One concerns the ability of any educa- 
tional system to condense the funda- 
mentals of engineering into a much 
shorter time than the classic four 


years (or the five or six favored by 
some institutions). The other is the 
inevitable question about the cultural 
value of college work. The first ques- 
tion is much easier to answer than the 
second. Some of the things that can 
be done to speed up the technical side 
of college education are quite obvious, 
such as eliminating non-technical sub- 
jects, cutting down on vacation pe- 
riods, and adopting a full working day- 
schedule. Among the less obvious 
methods that can be employed are 
specialization and revision of teaching 
methods. 

Specialization, as used here, consists 
in shaping the entire curriculum so as 
to fit the aeronautical engineer. In a 
modern large airplane manufacturing 
plant we may find engineers numbered 
by the hundreds. In a certain sense 
they are all aeronautical engineers 
But not in the sense adopted by the 
colleges. In the usual college course 
much time is spent on the theory of 
aerodynamics, much of which consists 
in classical methods of attack on ideal- 
ized problems. But in an engineering 
department employing one hundred 
men how many are found working di- 


Aviation'S readers are f amili ar 
with Mr. Shanley's technical writ- 
ings. IBs recent articles on 
"Stress Ratios" and "Sheer Lag" 
are outstanding contributions to 
the art of stress analysis. Here, 
however, we find him in a new 
role. In his present position he 
has shifted his focus from engi- 
neering to the engineer. Required 
reading for engineers, would-be 
engineers, and employers of 
engineers. 


rectly in aerodynamics? My guess 
would be between five and ten. Con- 
sidering the hundreds of aeronautical 
engineering students enrolled in our 
colleges, it is probably safe to say that 
much more time is being spent today 
teaching aerodynamics than is spent 
using aerodynamics. By the same line 
of reasoning, we might suppose that 
more of aerodynamics is being forgot- 
ten in the factories than is being 
learned in the universities. 

A clear conception of aerodynamic 
principles is useful and valuable to the 
engineer, but to obtain such a back- 
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ground is neither a difficult nor a time- 
consuming process. So there seems 
to be a chance here to cut down fur- 
ther on the academic period, provided 
that the student is willing to aim at 
the 90 to 95 per cent of the jobs not 
involving an advanced knowledge of 
aerodynamics. There will always be 
enough students specially interested in 
aerodynamics to fill the 5 to 10 per 
cent of the jobs requiring experts in 
that line. 

The above case is a specific example 
of a general principle that could well 
be followed more closely by institu- 
tions of higher learning. It could be 
stated very simply as the practice of 
fitting the student for the kind of work 
he is most likely to get. 

The speeding-up process can also be 
applied to methods of teaching, espec- 
ially in the engineering field. We 
have found that progress in almost 
any subject can be greatly accelerated 
if the work can be given some point, 
preferably along the lines in which the 
student is most interested. This might 
be called “objective teaching”, with 
the idea that there must be an object 
in sight at all times. There is a 
natural fear of the unknown in all 
people and especially in students enter- 
ing a new field. The big words and 
Greek letters that highly educated pro- 
fessors love to use defeat their own 
purpose: they put the student on the 
defensive, instead of making him 
eager to learn more. A simple ex- 
ample from everyday life will often do 
wonders toward opening up the stu- 
dent's vision and his understanding of 
the laws of nature. 

Along this same line, there seems to 
be something psychologically wrong 
with the classical methods of teaching 
mathematics and similar subjects. The 
math student first learns arithmetic, in 
which he deals with numbers and fig- 
ures in a progressively complicated 
manner. Then he abruptly starts all 
over again with algebra, once more 
progressing from the simple to the 
complex. Finally he reaches that 
dread stage in his college career when 
he must undertake "The Calculus”. 
Even this is split into two parts. If 
he goes beyond calculus he must start 
all over again in differential equations, 
and so on. Why must we thus 
classify and segregate our knowledge 
and give it to the student in separate 
doses? It seems almost like eating 
separately all the ingredients of a 
cake, instead of consuming the cake 
itself. If the student is introduced to 
the various branches of mathematics 
early in the game and permitted to be- 
(Turn to page 74) 


SIMPLIFY 

Maintenance 


Through 

DESIGN 

Operators feel that here is something that the 
factory should tackle, using operating experience 
of all air lines as a basis for the future design 


I NASMUCH AS MAINTENANCE COSTS 

loom high in the airline budget it 
seems fitting that the thought of the 
designer should be placed on the prob- 
lems of the smaller operator very 
early in the design. The smaller op- 
erator is faced with the necessity of 
cutting down on all service and over- 
haul functions, both from the need oi 
using the equipment as much as pos- 
sible, and the necessity of making a 
profit, which there is a slim chance oi 
doing if a large maintenance staff is 
necessary to keep a few ships oper- 
ating. 

Airline operations demand rugged- 
ness for all components, and while 
ruggedness generally means weight, it 
would be a great advantage if the 
factory and designers would allow for 
this at the start of construction. Even- 
tually operations require the modifica- 
tion or strengthening of parts which 
prove unsatisfactory, and while it is 
not possible in all cases to foresee 
what should be modified or strength- 
ened at a later date, advantage should 
be taken of operating experiences ami 
nothing adopted which is of question- 
able nature. 

did aircraft work, has at one time or 
another wished he had the opportunity 
to be present when design was under- 
way on the installation of a specific 
item of equipment, for in all too many 
cases much of the present day trans- 
ports equipment is installed in such a 
position, as to eliminate the possibility 
of rapid or easy replacement or ser- 
vicing. In too many instances it is 
necessary to remove several items be- 
fore access to the item wanted is ob- 
tained, all of which costs money, either 
for the labor involved, or the with- 
drawal of the ship from active ser- 
vice while the work is being per- 
formed. 

It is not thought possible that any 
manufacturer can build a ship that 
will obviate maintenance; no matter 
how well a ship is built, something 


ner of adjustment, so contentment 
will have to lie with that ship which is 
so built as to facilitate maintenance. 
Facilitated maintenance would include 
proper grouping of all related objects, 
in such a manner that access to one of 
them does not demand removal of an- 
other or several. Individual items of 
equipment should if possible, be so 
mounted that their removal docs not 


leave associated items banging loosely, 
with possibility of adjustments having 
to be made on the rcinstallation. All 
items should be capable of being re- 
moved from one position of the 
worker, without necessity of a helper 
unless weight or bulk demands it. 

To systematize what a maintenance 
group believes should be incorporated 
in an ideal airplane of the light trans- 
port type, we might take up the re- 
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quirements in their approximate order, 
bearing in mind, that while many ships 
have most of the recommended fea- 
tures. few have enough to make them 
a perfect ship from the maintenance 
viewpoint. 

Taking things in order, start in 
the pilot’s compartment with the mat- 
ter of proper windshield installation. 
Many designs leak both air and water, 
causing cold or wet cockpits, depend- 
ing on the weather. While it is no 
small matter to make a windshield and 
side window arrangement that will 
not leak at speeds around the two 
hundred fifty mile an hour mark, it 
has been done by many operators, 
with proper calking, and slide or re- 
tainer arrangement. Calking of the 
skin seams is a necessity to the front 
of the windshield, for the high pres- 
sures will drive water under and along 
seams, spraying it into the cockpit. 
Glass sheets and panels should if at 
all possible be mounted in metal re- 
tainers outside the ship, and then the 
retainer screwed into place on the 
ship, with proper sealing. The slip- 
ping of glass sheets into place, and 
then holding them with screwed on 
strips, often causes broken panels, 
much time spent in sealing, and the 
possibility of breakage of tbe un- 
framfcd sheet in stock. 

Pulls on sliding windows arc best 
if of the metal knob type, rather than 
glass squares cemented on, which soon 
fall off. Metal slides for the sliding 
windows, should incorporate a type 
of drain, that allows water collected, 
to be sucked out. so there is no tend- 
ency for it to seep down the walls of 
the cockpit, causing wetting of the 
soundproofing. The same applies to 
any point around the cockpit win- 
dows where there is a tendency for 
water to collect, and later be blown 

All glass panel shapes should be 
standardized as to dimensions, to 
facilitate installation, and there should 
be little chance of cracking the glass 
on installation, if the mounts are so 
designed that there is no possibility of 
the glass being bent. As all know, 
glass won't bend, so it is still a won- 
der that some manufacturers fail to 
have absolutely fiat mountings for 
glass panels, stiff enough to resist 
bending while installing the glass. 

Provision is definitely needed for 
some means of reaching the wind- 
shield, in order to remove ice, that at 
times requires the use of a scraper. 
Then too, some provision should be 
made for pilot's vision during heavy 
rain, when the windshield is often 
opaque. Some sort of ample opening, 


which will not admit wind and rain 
etc., is needed, out of which the pilot 
can sec to make a normal landing. 
Few ships have an opening of thi^ 
sort that really works. 


By F. E. Nagle 

Boston & Maine Airzvays 


The mounting of accessories in the 
cockpit is something that should call 
for no little study. More time is lost 
changing instruments, hand fuel 
pumps, gas valves, engine controls 
etc., than is gained through the use 
of detachable engine mounts, or other 
quick change features. Accessory in- 
stallation in the cockpit, while neces- 
sarily a problem in view of the re- 
stricted space available, should receive 
ample consideration in design, with 
view to easy and fast maintenance 
operations. Installations should be 
made from a maintenance and opera- 
tion standpoint, with appearance a 
secondary consideration. There is 
no need, in the majority of light 
transports to make such a compact 
arrangement of accessories in the 
cockpit, that one must remove mul- 
tiple items, to reach and remove a 
faulty item of equipment. The smaller 
operator has no time to lay up ships 
for extensive overhaul, and generally 
keeps ships in top condition by run- 
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ning maintenance, all of which neces- 
sitates easy and speedy access to all 
items of equipment Items which re- 
quire adjustment or servicing, such 
as brake master cylinders and linkage, 
engine controls, fuel valves, relief 
valves etc., are best so segregated that 
the removal of a gas selector valve 
does not require disconnecting con- 
trols around it, and if a brake master 
cylinder requires removal for servic- 
ing. there should be no need to remove 
several gas lines around it to facilitate 
the removal. In nearly all instances, 
careful thought and planning, will 
allow the installation of cockpit con- 
trols and other equipment in positions, 
which while still compact, will allow 
easy access for repairs, removal, or 
servicing. 

Something of paramount importance 
to the maintenance man, but fre- 
quently forgotten by the builder, is 
the matter of successive installation of 
parts. In making installations, the 
builder has a fairly easy time of it, 
due to the fact that lie is constantly 
adding, and so has easy access to all 
items. The reverse is true insofar as 
maintenance is concerned, for in order 
to get at some item, the mechanic is 
frequently forced to remove many, 
which being installed later, have to be 
pulled first to get at the item wanted. 
Take cockpit floors for example. Here, 
in order to remove the flooring, one 
popular transport demands the re- 
moval of the entire control assembly, 
multiple fuel and instrument lines, 
considerable upholstery, seats, and 
(Turn to page 72) 
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RELATIONS PROGRAM 

for INDUSTRY 

AVIATION takes part this month in a joint program with all McGraw-Hill business 
papers to foster better public relations for all industry. The following editorial 
appears in all papers. On the pages that follow, a program for the aviation in- 
dustries, and some basic facts and figures on aviation's contribution to America. 


I n less than two generations the United States has 
changed from an agricultural to an industrial nation. 
Living standards and efficiencies at once the despair and 
envy of other countries have been created. Foreign 
delegations flock to our shores to study our methods 
so that they may use them as patterns for their own 
organizations. Yet here at home today these methods 
and the systems responsible for them are under increas- 
ing attack. 

Since every person employed in productive enterprise 
is a part of American industry, these attacks imperil the 
livelihood of nearly forty million workers and their 
dependents. The newest addition to the payroll has as 
much — if not more — at stake as the veteran business 
executive. That also is true of particular industries 
which at present may not be under direct fire. All 
industry is so interrelated and interdependent that even 
the seemingly immune enterprise must suffer when the 
legitimate activities and the buying power of its cus- 
tomers, or the customers of its customers are curtailed. 

Ironically enough, public acquiescence in many of the 
current attacks is an indirect recognition of the satisfac- 
tory manner in which our industrial system normally 
functions. Reasonable opportunities for the employment 
of those ambitious to put their mental or physical talents 
to work, and continually rising standards of living have 
come to be widely accepted as a matter of course. Any 
unfavorable change in these conditions leaves the gen- 
eral public surprised, confused and resentful Such 
reactions as these make it easy for pressure groups to 
unloose destructive propaganda which further heightens 
resentments and breeds new misconceptions. 

These misconceptions take many forms shaped by the 
experience, the inexperience, or the special interests of 
the critics. To one it appears that business can't manage 
itself and must be owned and managed by the Govern- 
ment. Another believes that employees are underpaid or 
that stockholders and executives are overpaid. To others 
corporate surpluses are too high. Many have convinced 
themselves that power and machines have re- 
duced employment opportunities ; and that 
industry can raise wages and reduce prices 
while costs go up. 

Several misconcepti 
generalizations. Because 


have been remarkably successful, it is argued that all 
could make money. Because some corporations have been 
ruthless, all corporations, it is contended, will stoop to 
unethical conduct to gain their ends. This is like saying : 
John Smith killed Bill Brown; John Smith is auburn- 
thatched; all redheads, therefore, are murderers. Un- 
fortunately, those who would indict all business for the 
crimes of a few are more subtle in their approach and 
so create an impression not in accord with the facts. 

To put it bluntly, American industry, once so highly 
praised for its contributions to the national well-being, 
is now on the spot. Prevailing misconceptions of how 
business operates and what it does have made a field day 
for those who propose to hamstring or destroy private 
initiative and individual opportunity. These proposals run 
a broad gamut : They include public ownership, increasing 
and rigid federal control at the expense of local autonomy, 
short-sighted legislation on hours and wages, labor dicta- 
torships, and confiscatory taxes on thrift and employment 
security. 

While the man in the street may be criticized for his 
willingness to swallow these nostrums, he is not wholly 
to blame. Industry, too, has been at fault, in assuming 
either that the public was being kept fully informed on 
those phases of its operations which are properly a matter 
of public interest. Some industrialists have even appeared 
to assume that a healthy public curiosity should be dis- 
couraged. Misconceptions multiply where the facts are 
hidden. 

The tragedy of the situation lies in the fact that it 
might easily have been avoided. In the simple days of 
local and localized industry, everybody connected with a 
particular enterprise knew everybody else connected with 
it, and the details of its operations were an open book. 
The boss and the employees were neighbors ; the custom- 
ers, for the most part, fellow townsmen. Outside pur- 
chases were limited largely to those products which the 
local community neither manufactured nor raised. 

As industry developed and enlarged its field of opera- 
tions, much of this early intimate personal 
touch was lost. The small enterprise grew 
bigger. In some cases combinations took in 
the local business and financial control passed 
out of the community. The local industry which 
still retained its identity was busy meeting in- 
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creased competition and seeking to expand its distribu- 
tion. Little attention was paid to changing conditions that 
were fostering misconceptions about the personal relations 
of the business. Bit by bit the close acquaintance and 
familiarity of the early days disappeared. 

Common understanding of these things also was im- 
peded by the greater variety of occupations as industry- 
expanded. Each man's job became so highly specialized 
that the old feeling of common partnership in a joint 
undertaking frequently was lost. This made it easy for 
various occupational groups each to get the idea that its 
contribution to the undertaking alone was essential and 
that many of the other groups were parasitic or, at best, 
unimportant. 

Such mistaken beliefs are the exclusive property of no 
particular group. "Goods are valueless until sold,” chants 
the sales staff : "without us the wheels of industry would 
cease to turn.” "The wheels would turn much faster,” 
growls the production department, "if we didn’t have so 
many lame-brains drawing fat salaries as salesmen.” 
Under the cold glance of both groups, the clerical force 
heatedly inquires : “How long do you think this business 
would last if we didn’t keep the cost records, send out 
bills and collect the money for pay checks ?” Some execu- 


tives and engineers, too, have been known to forget that 
their plans cannot be carried out without the cooperation 
of other groups. 

Possibly the greatest single cause of misunderstanding 
and friction has been fuzzy thinking on social responsi- 
bilities. Many of the responsibilities which rested on the 
individual, the family, or the state in our fathers’ and 
grandfathers' days have been shifted to the shoulders of 
industry. New ones constantly are added or proposed — 
often before industry has had time to adjust itself to those 
which have gone before. Some of these responsibilities 
affect employee relations; others involve customer rela- 
tions. The worker, for example, no longer is completely 
defenseless against the occupational hazards of his 
employment. "Let the buyer beware” no longer is consid- 
ered smart merchandising. Many of the changes now 
embodied in the laws were anticipated by industry itself. 
Opposition — valid or otherwise — to social legislation, 
however, has been used to damn business in the public 
eye. 

Fortunately, the barriers to good will and common 
understanding can be broken down. The process is a 
simple one. It consists chiefly in maintaining good 
policies in human relationships and in keeping all inter- 


ested people — employees, stockholders and their neigh- 
bors, customers and the general public — informed. It 
means telling them in plain terms what revenue is re- 
ceived and where it comes from, what revenue is paid 
out and who gets it, how an industry serves the indi- 
vidual, the community and other industries. Finally, it 
includes the acceptance of the social responsibilities which 
the advance of civilization imposes upon business. 

Add all these things together and you have public rela- 

Most employers are willing to accept their social re- 
sponsibilities, but they are inexpert in making that ac- 
ceptance articulate. Too many employers have failed to 
make clear their policies, their practices and their pur- 
poses as they relate to fair dealing with employees, in- 
vestors and the general public. Their intentions probably 
have been good, but they have cloaked them with a veil 
of secrecy and made a mystery out of simplicity. As a 
result the uninformed have been given a royal oppor- 
tunity to exercise their imagination. And they have 

Public relations is a comparatively new activity for 
many business enterprises and involves principles and 
methods which too many have not yet learned. Obvi- 
ously, the first place for each company to start is within 
its own organization. This is the "inside job” that builds 
a company’s good reputation among its own family and 
lays the firm foundation for building the confidence and 
favor of those outside that family. As one exponent of 
the art phrases it : “Industry’s public relations cannot be 


one thing and its private actions and policies something 
else. These two must be in complete accord.” 

The inside job should present no real difficulties to 
fair-minded employers. Most workers have a normal 
predisposition to view in a favorable light the organiza- 
tion in which they earn their livelihood. Most com- 
panies endeavor to conduct their operations so as to 
justify that favorable attitude. But too few of them 
are adept at dramatizing, or even telling, the facts that 
furnish a substantial basis for maintaining employee good 
will. So, where misunderstanding and suspicion born of 
ignorance exist, time may be required to break down the 
barriers that have grown up. 

The second task, that of telling this inside job to the 
outside world, will not be easy, for two reasons. First, 
in many industries it has been so long neglected that the 
backlog of misunderstanding is large. Second, public re- 
lations involves attitudes as well as actions, a viewpoint 
as well as an organization. Public relations is not a 
commodity that can be purchased like a car of coal or a 
bolt of silk; neither can it be sold by "canned" material. 
Each program to establish sound public relations must 
be individualized and indisputably stamped with the per- 
sonality of the company promoting it. And tire deed 
must always back the word! 

But the task is worth the effort. For, with the inside 
job right, a properly conceived and intelligently executed 
public relations program offers business the means of 
successfully counteracting unjust public suspicion, unfair 
political attack and unwarranted outside dictation. 
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A viation has never lacked for publicity. For 
thirty years anything that has had to do with flying 
has been j>rist to the newspaper editor's mill. Successful 
aviation ventures always make headlines, unsuccessful 
ones are invariably paraded with banners. 

What aviation has lacked, however, has been an ac 
quate and rational program of public education. It is 
curious fact that the very people who go goggle-eyed 
the thought of stepping on board an airliner will, wit 
out turning a hair, put themselves in the hands of enthu- 
siastic (and frequently inebriated) automobile-driving 
friends and barge cheerfully into crowded express high- 
ways at 60 miles an hour. Yet if they only knew it, 
their exposure to risk is much less flying from coast to 
coast on a transcontinental airliner than in such week- 
end jaunts to the seashore. 

Clearly, somewhere somebody has missed the boat. In 
spite of all the money that has so far been poured into 
airline publicity, today not one citizen in ten thousand 
has any proper conception of what air transportation 
means to America, of its social implications, or of its 
potential importance to our national economy and to our 
national defense. Only a handful know anything of the 
millions of miles flown safely and surely every year, or 
of the tremendous strides that are being made every day 
toward safety, convenience and economy. What is 
needed to offset many of the misconceptions that exist 
in the public mind are FACTS, properly presented. 

Air transport people know that they have got some- 
thing that is vitally important, but are only beginning 
to realize that they must overhaul old ideas radically of 
how best to present the real facts to the press and to 
the public. Only recently some of the more foresighted 
of them have begun to utilize well planned, factual pre- 
sentations instead of relying on the lure of movie celebri- 
ties draped over airplanes to attract customers. For 
years the railroads of the country jointly have been sup- 
porting campaigns to build into the popular mind the idea 
that rail travel is safe, comfortable and convenient. It 
has taken some airline people a long time to realize that 
they must go in for the same sort of cooperative, educa- 
tional programs instead of trying to cut one another's 
throats by competitive advertising campaigns to achieve 
any worthwhile results. Collaboration rather than com- 
petition must keynote any adequate public relations pro- 
gram. 
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AVIATION INDUSTRIES 


The same sort of reasoning can well be extended to 
those sections of the aviation industries outside of 
the transportation field, for, although the average citi- 
zen's chief contact with the industry is through the air 
lines, the time has come when quite literally this coun- 
try’s aviation has become everybody's business. Whether 
John Q. Citizen rides the airlines, charters a plane, writes 
an air mail letter, or simply pays his taxes, he has a 
vital stake in this industry, and as a contributor, should 
be in possession of all the facts about it. 

And our manufacturing industries have reason enough 
to be proud of their contribution to the national welfare 
to publicize it properly. They are large employers of 
skilled labor. They buy huge quantities of materials 
that serve to keep other manufacturing industries alive. 
Their planes and engines and accessories turn up on 
every airway of the world as constant reminders of the 
excellence of all kinds of American-made goods in world 
markets. More important, in these times of world un- 
rest and political upheaval, the products of our aeronau- 
tical industries supply the very bone and sinew of 
our national defense. But the man in the street is not 
generally aware of all this. He laps up the spectacular, 
the dramatic, and the thrilling misinformation dished 
out to him by the tabloids and misses the really important 
things that he should know about aviation. 

So — the time seems well ripe for a serious over- 
hauling of public relations programs of everyone in 
the business. Forget about old techniques (for obvi- 
ously they haven't been entirely successful) and set to 
work on a new basis, — the presentation of basic FACTS 
to the public. Let us draw aside the veil of mystery and 
secrecy that has too often cloaked our activities. Avia- 
tion is fundamentally no different from other kinds of 
business. The public is entitled to facts, and can take 
them, and will respect them. 

As a suggestion of the sort of things that should 
form the basis of a more adequate public relations 
program for the aviation industries Aviation has assem- 
bled in the following pages a collection of facts and 
figures about certain phases of transport and manufac- 
turing progress. For assistance in compiling this mate- 
rial we are indebted to Col. E. S. Gorrell and E. T. 
Paxton of the Air Transport Association of America, and 
to Leighton W. Rogers and Howard Mingos of the 
Aeronautical Chamber of Commerce. 
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AIR TRANSPORTATION 

Makes Its Contribution 


Speed is the essence of transportation by air. In a little 
over a decade, air transportation has shrunk the United 
States from a strip of land some five days wide to a 
mere isthmus only fifteen hours across. You may use a 
full business day in New York, board a luxurious 
sleeper plane at 5 P.M., and arrive in Los Angeles or 
San Francisco the next morning with a full business 
day ahead. It still takes better than 60 hours to cross 

Speed with comfort is characteristic of modern air 
transport. Ten years ago, if you flew at all, you flew 
in machines having the barest necessities of flight. Very 
likely you sat on mail sacks in an open cockpit. Today 
thousands of dollars are spent in each airplane for your 
comfort alone. Ships are air conditioned, properly 
heated. You sit in chairs or sleep in berths that cannot 


be matched for comfort in any other vehicle. You are 
well fed (at no extra expense to you). You may smoke. 
You have the services of a well-trained stewardess or 

Speed with convenience is the aim of all transport 
operators. You find many schedules per day between 
key cities of the U.S. where a few years ago there were 
but few. For example, you may select any one of two 
dozen daily flights out of New York for Chicago instead 
of the half dozen available five years ago. And where 
airports are located well away from downtown districts, 
you will find luxurious auto-busses to whisk you to 
your plane. 

Speed with economy is the trend. Ten years ago it 
cost you over 11 cents per mile for the doubtful airline 



to our National Economy 


accommodations of the period. Today you ride in luxury 
and safety for just half that figure, and all indications 
point toward meeting rail competition on a straight fare- 
plus- Pullman basis in the near future. 

Speed with safety is the watchword. Thousands of 


dollars a year and the untiring effort of everyone in air 
transportation are directed toward safe operations. And 
the results have been remarkable, as a glance at an ac- 
companying chart will show. Where in 1930 airlines 
flew 4.000,000 miles per fatal accident, last year the 
score went up over 12,000.000 miles, some 300 per cent ! 
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Insurance companies are notoriously hard-boiled about 
accepting doubtful risks, and certainly no insurance com- 
pany would consider it good business to underwrite any 
project for any reason that would not stand up under 
the most searching analysis of its actuaries. Yet (since 
January 1, 1938) you can lay 25 cents on the counter of 
any airline ticket office and receive therefor an insurance 
policy for $5,000 for the same length of journey, and on 
the same terms, that you have been accustomed to buy 
your trip insurance on U.S. railroads. When an insur- 
ance company is willing to bet 20,000 to 1 that you will 
complete your air journey in perfect safety, it goes with- 
out saying that they consider you, as an air traveller, a 
good risk. 

Air Transportation is potentially the cheapest form of 
transport known to man. Air Transport is potentially 
the safest form of transport. No other form of trans- 
port has made such rapid strides toward economy and 
safety in such a short period of time. 

Satisfied customers are the best guarantees of airline 
prosperity ; satisfied employees are the best guarantee of 
airline safety. In no other field is the average of per- 
sonnel intelligence and competence so high. In few other 
fields are the conditions of work so satisfactory. Who's 
who in air transport's annual $24,000,000 payroll is 
shown on an accompanying chart. 

The matter of subsidy is seldom understood by lay- 
men. It is a popular notion that the government is pour- 
ing millions of dollars a year into the airlines in the 
form of fat mail contracts. They don’t realize that the 
Post Office receives a big extra income from the sale of 
air mail stamps. Last year, by the most conservative 
estimate, this return came within $450,000 of the total 
amount paid out for the carriage of air mails. This 


year the difference will approach the vanishing point. 
Not much "subsidy” there! 

Mail payments are becoming of less and less importance 
in the airline income statement as passenger and express 
revenues climb. Last year, only 36 per cent of air trans- 
port’s income came from the Post Office. Incidentally 
and coincidentally, the percentage of the airline dollar 
that went into salaries and wages last year was also 36. 

Technical advances in aircraft and in aircraft acces- 
sories have been astounding. Where the airplane of a 
decade ago still suffered from the stick-and-wire com- 
plex of the World War period, today’s airliners are 
sturdy structures of new and stronger alloys of alumi- 
num and steel. Engine designers also have achieved re- 
markable results with new and better materials. Today’s 
power plants are capable of producing almost double 
the horsepower per cubic inch of displacement as com- 
pared with engines of ten years ago. And they have 
become so reliable, in spite of increasing complication, 
that engine failures in flight are almost unknown today. 

Maintenance of aircraft and engines has reached an 
extraordinarily high degree of perfection. Even the 
most minute item of every airliner is inspected carefully 
at the end of each day’s run and periodically each plane 
is withdrawn from service and given a complete over- 
hauling. Engines, propellers, accessories, and radios are 
removed from ships at short intervals and are completely 
rebuilt to conform to original manufacturing specifica- 
tions. No expense is spared to keep our airline flying 
equipment in the best possible mechanical condition. As 
a matter of routine, airline aircraft and their power plants 
and accessory equipment constitute the best maintained 
group of transportation equipment to be found in any 
sort of transport activity anywhere in the world. 
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ADVERTISING 


AIRCRAFT 

MANUFACTURING 


— An increasingly important element in the U. S. indus- 
trial picture, — the backbone of our national air defence. 


More than 60,000 airplanes have been built in the 
United States since the Wright brothers — inventors of 
the airplane — set up the first factory in 1909. During 
these 30 years aircraft manufacturing has developed into 
a great industry. It produced 1,641 airplanes and 3,051 
engines during the first six months of 1938. With spare 
parts this airplane and engine production was valued at 
$72,275,383. 

Of the $72,275,383 in value of aircraft, engines and 
spare parts produced during the first six months of 1938, 
the shop workers received in wages more than $30,- 
000,000. 

The shop workers alone receive 44 cents of every dol- 
lar of revenue. The remaining 56 cents is apportioned 
among all other expenses, office and other workers, man- 
agement, raw materials, fabricated materials, tools, plant 
upkeep and repairs, sales promotion, research and de- 
velopment, taxes and depreciation, and profits, if any. 

The aircraft manufacturing industry depends upon 
four different markets — the air transport lines, private 
flying, national defense and exports. All are important 
to Americans. The air lines speed up transportation. 
Private flying, like the motor car, is useful for many 
different purposes in business, industry, sport and pleas- 
ure. Maintenance of an adequate air defense is our best 
insurance against attack and a potent agency for peace. 
Exports of American aircraft products help to defray 
the cost of expensive research and development and at 
the same time assist in keeping men at work in our 
factories. 

Approximately 44 per cent of the American aircraft 
industry’s business is export trade to nearly every coun- 
try on earth. With 36,000 employees in the industry 
our export trade alone gave employment to about 15,000. 

During the first six months of 1938 we exported 
$24,000,000 worth of airplanes and airplane engines 


Wages to shop labor from this export trade alone 
amounted to more than $10,000,000, an annual rate of 
more than twenty million dollars in shop wages from 
sales of planes and engines abroad. All this export 
business was carried on under licenses from the Govern- 
ment in accordance with the United States neutrality 

Our aircraft industry started to develop its export 
markets at the suggestion of the Wilson Administration 
which realized that European nations were developing an 
aircraft export trade in order to strengthen their own 
industries. European Governments have tried to use 
export trade to expand their industries so that they will 
have reservoirs of equipment in an emergency. Today 
England, France, Germany, Italy and Russia are com- 
peting most aggressively for sales of aircraft in South 
America, Southeast Europe and Asia. England, for 
example, exported 608 airplanes as compared to 629 
from the United States during the last 12 months of 

The American aircraft industry has been built up 
by the investment of private capital and private inventive 
ingenuity. It has never paid liberal dividends because 
a large percentage of revenues has been devoted to 
research and engineering development, the improvement 
of the flying machine. That is one of the reasons for 
the superiority of American aircraft. 

The aircraft plants are limited in profits on military 
contracts, so they must depend on commercial and ex- 
port sales to defray the cost of a great deal of their 
overhead, plant maintenance, development costs and rea- 
sonably steady payrolls. 

The average profit on production contracts for Naval 
aircraft between 1927 and 1933 was 8.0 per cent; the 
average loss on experimental contracts, 34 per cent. 
Between 1934 and 1936 the average profit on production 


MANUFACTURING EMPLOYMENT 



orders fell to 2.8 per cent, the average loss on experi- 
mental work rising to 71 per cent. These figures came 
to light in the testimony of Rear Admiral Arthur B. 
Cook, Chief of the Naval Bureau of Aeronautics before 
a House Naval Affairs Sub-Committee. 

A BIDDER FOR AN AIR CORPS CONTRACT must actually 
submit a finished airplane with his price schedule. Some 
of these cost up to a million dollars to develop. Its 
sponsor may not receive a contract and he holds the 
bag for development cost. The Navy's selection of an 
airplane comes after a design competition. This method 
of procurement is somewhat less of a gamble. But the 
Navy limits profits to 10 per cent under the Vinson Act, 
and builds 10 per cent of its equipment in a government 
operated factory at Philadelphia Navy Yard. 

The average annual wage for shop workers in our 
airplane plants is $1,550. This figure shows that air- 
craft manufacturing pays annual wages comparable to 
those in other industries. 

Approximately one-third of the labor now employed 
in aircraft manufacturing has entered the industry within 
the last three years. The remaining two-thirds, about 
24,000 employees, have entered the industry as it devel- 
oped year by year. In 1934 the industry employed 
only 13,000 factory workers. On January 1, 1938, the 
total was 36,000. 

Nearly 1,000 planes for private, commercial industrial 
and sport uses were built and sold by American manu- 
facturers during the first six months of 1938. 

The aircraft industry is growing steadily. In 1927 
the value of total production of planes, engines and parts 
was less than $26,000,000. Ten years later, in 1937, 
it was approximately $115,000,000. During the first 


six months of 1938 that production was more than $72,- 
000,000, and the estimated total for the full year of 1938 
is $165,000,000. 

Working at full capacity, the American aircraft 
industry could employ approximately 74,000 men with- 
out expansion of plant facilities. That number of course 
does not include the vast number of additional workers 
who would be employed in the allied industries con- 
tributing to the manufacture of aircraft. 

Patent applications on inventions to improve air- 
craft average three every day in the year. Besides 
that there are hundreds of non-patented inventions and 
improvements produced by the industry every year. The 
manufacturing companies spend millions of dollars annu- 
ally on projects for improvement of American planes, 

American aircraft for years have been models for the 
rest of the world to imitate. So the research work of 
the U. S. National Advisory Committee for Aeronautics 
is the model on which foreign Governments base their 
scientific development programs. 

Nearly 1,000 companies supply raw and fabricated 
materials, parts and instruments for the manufacture 
of a completed airplane. These members of the allied 
industries are located in every State. 

Approximately 40 types and models of aircraft built in 
the United States, are available for civil use, air trans- 
port, business and private flying. They range from 
planes carrying two persons to huge transports carrying 
at least 40 passengers. More than 10,000 airplanes are 
in civil use in the United States at the present time. 
Seventy different kinds of business and industrial organi- 
zations operate their own airplanes in company business. 


Manufacturers have made available to the airlines in 
recent months, such outstanding equipment as the Doug- 
las DC-4 40 passenger airliner, the Stratoliner by Boeing 
which is nearly as large, and the Boeing 314 Flying Boat 
for transoceanic service. These ships are outstanding in 
performance and will be in actual service in the next few 
months. They have been developed without a single 
dollar of government subsidy. Approximately ten other 
advanced designs are in process of development today 
under the same conditions. 


Private airplane production this year should approxi- 
mate that of 1937 in numbers, — a remarkable accom- 
plishment in the light of the depressed business conditions 
which are the determining factor in airplane sales to the 
private owner. Production and distribution facilities for 
this type of equipment are constantly improving and any 
improvement in general business will be reflected im- 
mediately in this market. An equally important result 
will be the consequent increase in employment through- 
out the aviation and allied industries. 
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CARBURETOR 


By Chandler Groves 



two diaphragms in the side walls is 
used to control fuel flow which is cut 
off when pressure on the diaphragm 
reaches a certain point. The chamber 
is always full and metering takes 
place regardless of the altitude of the 
airplane. 

Completely automatic mixture com- 
pensation is provided in a simple man- 
ner but an additional manual control 
is provided to insure maximum econ- 
omy and to provide an effective fuel 
shut-off. An automatic accelerating 
pump also is provided. It consists of 
a chamber divided by a diaphragm. 
Fuel enters one side through a one- 
way valve. Its discharge is a nozzle 
in the carburetor air passage. The 
other side of the chamber is open to 
the vacuum below the carburetor when 
the throttle is partly closed. When 
idling the vacuum draws the dia- 
phragm against three springs in the 
vacuum chamber and draws fuel into 
the other side. Sudden opening of 
the throttle breaks the vacuum and the 
pressure of the springs against the 
diaphragm discharge fuel from the 
nozzle. Provision is also made to 
enrich the mixture automatically at 
higher outputs. Fuel flow through a 
venturi at the carburetor entrance 
creates a pressure differential between 
the entrance and the venturi throat. 
This operates a spring-loaded needle 
valve. Continued increase in fuel 
flow eventually creates sufficient pres- 
sure to open the needle valve which 
controls a separate fuel jet. 

The carburetor is simple in design 
and easy to service. It is built up in 
several sections to eliminate compli- 
cated castings. 


Window Shopping 



The following literature, available 
direct from the firms listed, provides 
information of value to various 
branches of the aviation industry: 


Acheson Colloids Corporation. 
Port Huron, Michigan. 

Technical Bulletins— A complete series 
of informative bulletins giving valu- 

application of "Oildag” in connection 


SUPERCHARGER 

By Wright 

Two Degrees of Boost From a Single Unit 


Bakelite Corporation. 

247 Park Avenue, 

New York, N. Y. 

Bakelite Kainbow-H ued Materials — A 
folder announcing new brilliantly 
colored thermoplastic compounds of 
gem-like color. 


Designed in cooperation with Air 
Corps engineers, the two-speed super- 
charger provides two degrees of 
supercharging — one for full power, 
sea level take-off and the second for 
higher altitudes. Mechanically it 
consists of a small set of planetary 
reduction gears in the supercharger 
drive train that can be actuated by the 
pilot to reduce blower speed, or can be 
by-passed so the supercharger runs 
at high speed. The unit, which is 
only in. in diameter, 9 in. long and 
weighs only a few pounds, replaces a 
solid lay-shaft or the intermediate 
supercharger drive shaft between the 
engine drive and impeller. Besides 
the reduction gears, the unit includes 
two multiple-plate clutches operated 


by engine oil pressure. Oil is diverted 
from one to the other by a selector 
valve in the cockpit. Clutches are dis- 
engaged by springs when no pressure 

is operating the other is not. When 
the front clutch is engaged the unit 
is locked into a rigid shaft giving the 
higher blower ratio. For take-off. 
however, the oil pressure is directed 
to the rear clutch, the planetary gear- 
ing functions, and a lower impeller 
speed results. 

All modem Cyclones are designed 
for the two speed unit. Usual ratios 
(for F-5S, F.65, G-5, and G-105A) 
are 7.14:1 and 10:1. For the G-108A 
ratios of 8.31:1 and 10:1 are pro- 



Continental Machine Specialties, 

Do-AU Folder — A new eight-page 
folder describing the latest Do-All 
equipment, for band sawing and filing. 


Magnus Chemical CoMPANy, Inc.. 
Garwood, N. J. 

Magnus Cement Cleaner — A folder 
describing in detail a material and 


Rubber Chemicals Division, 

E. L nu Pont de Nemours & Co., 
Inc., 

Wilmington, Delaware, 

The Neoprene Notebook — A publica- 
tion appearing monthly which should 
prove invaluable to everyone working 
with rubber or synthetic rubber for 
difficult applications. 


Niacra Machine and Tool Works. 
637 Northland Ave., 

Buffalo, N. Y. 

Bulletin No. 59-D — Describes the 
Niagra bench type power press No. 
101 which is said to be especially 
applicable to the aviation manufac- 



ACHIEVEMENT 


This newest- — and greatest — Martin 166 Bomber marks another 
significant milestone in the history of aerial defense. A triumph 
of engineering genius, this new military aircraft establishes 
astonishing new standards. It is now available for export. 
We invite correspondence. 
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Side-by-Side CUB 


New Coupe Designed for Sportsman Pilot 


T he long awaited side-by-side 
Cub made its first appearance 
at the National Air Races and will 
be available for deliveries this month. 
The new Cub Coupe markes a new 
high in interior fittings and finish 
and is intended for the sportsman 
pilot who seeks more luxury than that 
of the Trainer or Sport models in 
the low priced class. Standard equip- 
ment includes fully upholstered cabin 
with two entrance doors, carpeted 
floor and deep leather upholstery, 
as well as battery, navigation lights, 
compass, airspeed indicator, brakes, 
oleo landing gear, and wheel pants. 
Stick control has been retained but 
the control sticks are located far for- 
ward and curved to provide knee 
clearance. Brakes are on the left side. 
All controls are removable. Power 
plant is the 50 hp. Continental. 

The cabin will appeal to the sports- 
man, with no pulley or linkage sys- 
tems visible, a 22"x40"xl4" baggage 
compartment, and a 42" wide seat. 


Unusually good visability is provided 
by windows extending far back and 
skylight with rear-view mirror. An 
ignition key rather than the usual 
ignition switch is installed on the 
automobile type instrument panel and 
a dial type gas-gauge is included in 
the equipment. 

The standard Cub wing section has 
been retained to keep the familiar 
high-lift qualities, but the wing has 
been “beefed up” by addition of two 
extra ribs and swaged drag and anti- 
drag wires to give additional strength 
for the greater gross load. Balanced 
rudder and ailerons are provided, and 
a 10 degree differential has been built 
into the ailerons for more positive con- 
trol. Immediate reaction on the 
elevator tab is provided by the Arens 
control. 

The landing gear has oleo shock 
absorbers, Hayes brakes, airwheels, 
and a full swivel tailwheel with a 
self-aligning spring to prevent oscilla- 



CESSNA 

Airmaster for 1939 


143 m.p.h. Cruising speed and automobile fuel economy 
combined in new ship 


J, 1939 Cessna Airmaster is now avail- 
able for delivery. The latest Air- 
master is capable of cruising with 
four passengers at 143 m.p.h. at sea 
level, taking but 75 per cent power 
out of the 145 hp. Warner Super 
Scarab. Gasoline mileage of 15 per 
gallon compares with that of the 

and excellent finish characteristic of 




noteworthy. 

The fuselage structure is of chrome 
molybdenum steel tubing and all fair- 
ing is fastened in place by steel lugs 

possibility of the fairing being pulled 

plied. The forward portion of the 
fuselage aft to the landing gear is 
aluminum alloy covered. The entire 


cantilever wing consists of two solid 
laminated spruce spars which are 
rigidly braced in torsion with deep 
drag trusses and double drag wire 
bracing. The leading edge of the 
wing and tips are plywood covered. 
The basic airfoil section is the NACA 
2412 and the wing is tapered both 
in thickness and plan form through- 

hinged on self-aligning Fafnir bear- 
ings and arc statically and dynamic- 
ally balanced, resulting in their being 

aluminum alloy constructed, split type 
wing flap of a very practical design 
is located between the aileron and 
fuselage just forward of the rear spar. 
Actuated electrically, the flap stops 
itself automatically in full extended 
position or can be lowered to any in- 
crement of this position at the will of 
the pilot by merely controlling the 
switch which is conveniently located 
on the left side of the instrument 
panel. Inducing added lift and 
amply sufficient drag, the flap pos- 
sesses the desirable characteristic of 
not altering the longitudinal trim of 
the airplane when extended. 

The entire tail group is also full 
cantilever, the fin and stabilizer hav- 
ing spruce spars of rugged dimensions, 
the leading edge and tips of both be- 
ing covered by plywood. The ele- 
(Turn to page 45) 





EQUIPPED WITH 

WRIGHT CYCLONES 

The United States Navy recently ordered several squadrons of 
powerful Brewster F2A-1 Fighters equipped with Wright Cyclones. 
Declared by aeronautical experts as the "latest word in single-place 
fighting planes,” the new Brewster Fighters will soon go into serv- 
ice with the U.S. Battle Fleet. 

Again Wright Cyclone Engines, noted for their dependable 
performance, have been selected to power one of the outstand- 
ing types of fighting planes now in service or on order for the 
United States Navy. 

Another Brewster model powered by Wright Cyclones — the 
Brewster 138 two-place fighting and bombing plane— developed 
from the U.S. Navy Bomber, is now available for export. 



Official Photographs U.S. Nary 
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Fifty Horsepower All-Metal Model 
Sells for S189S 



I mportant contender for the low 
priced light plane market is the new 
Luscombe “Fifty" which has just 
received its approved type certificate 
and is priced at $1895 with Con- 
tinental A-50 engine. Like other 
Luscombe models the Fifty is of all- 
metal monocoquc construction with 
full cantilever tail group. Extensive 
use is made of die-cut parts for 
simplified production and ease of re- 
placement. Two unobstructed en- 
trance doors are provided to the 
39-inch cabin and the side-by-side seat- 
ing arrangement is used. Airspeed in- 
dicator, altimeter and engine instru- 


ments are standard. Extra equipment 
includes dual ignition, starter gene- 
rator, tail wheel and lights. Fuel 
capacity of 14 gallons gives a range 
of 400 miles. 

Landing gear is semi-cantilever 
with a 73 inch tread and fully 
enclosed oildraulic shock unit 
Specifications furnished by the 
manufacturer are as follows: 

Length 20 ft 7 in. 

Height S ft. 6 in. 

Weight empty 620 Ih 

Grots weight .1130 lb 

Wing loading . 807 lb. per sqit 



scoops and auto-type hinging and latches on cowling. 
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Airmaster 

(Continued from page 42) 


vators and rudder have steel structure, 
the rudder being actuated by cables 
and the elevator by a push-pull tube. 
Fafnir ball bearings are utilized at 
all principal points throughout the 
control system. 

Vision for both pilot and passen- 
gers is extremely good as the molded 
Plexiglass windshield is unobstructed 
by structural members through an 
entire 180 deg. and the windows have 
been curved to allow maximum vision 
through the sides of the cabin. The 
control columns are conveniently lo- 
cated with dual controls being in- 
stalled as standard equipment. Laid- 
law upholstering and molded rubber 
cushions give the cabin a neat, 
tailored appearance. Four cabin 
ventilators keep the cabin at com- 
fortable temperatures and all are 
easily adjustable by the pilot when the 
plane is in flight. 

The tread of the cantilever land- 
ing gear is 87 inches, insuring good 
ground characteristics. Included in the 
regular equipment of the airplane are 
Goodyear 7:50x10 hydraulic brakes. 
These wheels are fitted with 6:50x10 
tire equipment. A tapered metering 
pin used in the oleo of the landing 
gear provides a variable rate of oil 
flow, allowing it to work at the high- 
est possible degree of efficiency in 
dissipating the landing shock. Full 
spring action for the entire 6-in. oleo 
travel insurds a fully extended strut 
on every landing. Ground handling 



A euonca's new policy of announc- 
ing new models in the fall 
rather than in the spring provides us 
with details of the new Chief for 
1939, designated the Model 50-C. In 
addition to the improved finish, inside 
and out a substantial increase in per- 
formance is claimed with cruising 
speed set at 90 m.p.h. and top speed 
100 m.p.h. 

The fuselage is well rounded to 
give better streamlining and more 
graceful proportions, and is much 
deeper at the cabin, which gives in- 
creased head room. The cabin is also 
four and one-half inches wider than 
last year’s model, which gives in- 
creased leg room and adds to the 
comfort of pilot and passenger con- 
siderably. The doors are wide and 
have a slight curvature to further 
increase the roominess of the cabin, 
and the pyralin windows are of the 
sliding type, adjustable in any posi- 
tion, which permits no-draft ventila- 
tion. The sloping windshield of the 
same material is made in one piece, 
giving maximum visibility. Special 
care has been given to the interior ap- 
pointments of the new Chief. The 
cabin is completely upholstered to give 
it the appearance of the modern auto- 
mobile interior. The seats are deeper 
and more comfortable, and arc of 
molded paratex serviceably upholstered 
in tufted morocco leatherette in shades 





AERONCA Chief 


Higher Performance and More Luxury in 1939 Model 


to harmonize with the exterior colors. 
In the de luxe models cushions are 
upholstered in matching shades of 
mohair fabric, with a light shade up- 
holstery on the cabin roof, with bead- 
ing to match the cushions. 

Flight instruments are centrally lo- 
cated on a broad curving panel, which 
is designed to accommodate additional 
instruments, and the panel is hand- 
somely finished in crackled lacquer to 
match the interior color scheme. 

An ultra-modern streamline cowling 
houses the complete motor (with the 
exception of the exhaust stacks, which 
extend through the bottom section of 
the cowling). Aerodynamic charac- 
teristics are improved greatly by the 
streamlining of the cowling, and the 
cooling, which is accomplished by 
vertical louvres, is likewise improved 
considerably. 

A twelve-gallon aluminum fuel tank 
is located forward of the instrument 
panel, and carries two gallons more 
than last year's model, and four gal- 

Additional fuel may be carried in 
the five-gallon auxiliary gas tank 
which is accessible for refueling from 
the outside, and which permits in- 
creased cruising range. 

Landing gear is the "dual action" 
oleo tripod type. Working in con- 
junction with a heavy helical spring. 
As the fluid is forced through a small 
orifice in the piston, part of the oil is 
by-passed into the outer chamber of 
the gear and this serves to cushion 
the rebound as the oleo strut is re- 
turned to the fully extended position 
by the spring. Firestone low pressure 
tires and Shinn hubs are used. Shinn 
mechanical brakes arc available as 
extra equipment, as is the pneumatic 
tail wheel assembly. The adjustable 
brakes are operated by heel plates. 


The fuselage structure consists of 
four chrome-molybdenum longerons to 
the first bay aft of the cabin and three 
longeron construction from this bay 
to the rear. The fuselage is faired 
smoothly by means of plywood, bulk- 
heads and spruce stringers. This 
year's models have additional fairing 
stringers. The result is an extremely 
graceful streamlined fuselage which 
tapers smoothly into the integral fin. 
The fuselage is aluminum covered aft. 

The externally braced tail surfaces 
are made up of steel channel ribs and 
trailing edge, welded to a tubular lead- 
ing edge spar. On the left elevator 
there is an adjustable trimming tab. 

The wings are of conventional two- 
spar design. 

This model Aeronca was approved 
August 11th, and is now in produc- 
tion. Although there are a great many 
improvements on this 1939 model, the 
prices remain the same as on last 
year’s models, this particular model 
listing at $1,795.00 and up. 

The specifications and performance 
figures furnished by the manufacturer 

Wing span 36 ft. 

Length 21 ft 

Height .6 ft 7 in 

F-mpty weight— (Ih } . . 650 

Gas (12 ga;:ons)-C.b ) . 72 

Oil (4 quarts) — (lb.) . 3 

Pilot— (lb > 170 

Passenger— (lb ) 170 

Baggage— (ih ) 411 

Miscellaneous equipment . 20 

Useful load (lb ) 480 

Gross weight— (lb) 1.130 

Wing loading— lb per sq.ft. 668 

Power loading- lb. per hp 226 

Highspeed.. 100 mph 

Cruising Speed. 90mph 

landing speed .32 tnp.h. 

Rate of climb 550 ft first minute 

Gliding angle 10 to 1 

Service ceiling . 14.000 ft 

Cruising range 250 miles 


CONSOLIDATED Beiivehs 



Three major advantages contrib- 
ute to Consolidated's ability to 
make rapid, on-time delivery of 
aircraft. First, a brand-new, spe- 
cially designed and modernly 
equipped plant. Second, on-water 
location and third, a continually 
mild climate which does not inter- 
fere with production schedules. 
CONSOLIDATED " delivers ” . . . 
and Consolidated planes deliver, 
too, in longer range, greater pay- 
load, higher speed and all-around 
dependability. 
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RADIO 

Dialing the Air Waves with Don Fink 



Facsimile Tests 


Word has been received of the pur- 
chase of a single-motored monoplane 
by tile Finch Telecommunications 
Laboratory, for use at the Bendix 
Airport in testing radio facsimile 
transmissions from ground to plane. 
Previous tests have shown the feasi- 
bility of transmissions of this kind, 
and the possibility of transmitting 
weather maps, military information, 
etc., to the plane directly in visual 
form has lent great interest to the 

The Finch facsimile transmission 
system has been tested for some 
months at station WOR, in Newark, 
during the early morning hours (2 :00 
to 3:00 A. M.) on their regular 
frequency of 710 kc. The transmitter 
contains a drum on which is wrapped 
the photograph or printed matter to 
be transmitted. A phototube is then 
caused to "scan” the photograph in a 
series of parallel lines, one after the 
other. The phototube converts the 
variations of light and shade along 
each line into corresponding varia- 
tions in electric current. This “pic- 
ture signal” is then used to modulate 
a carrier frequency of 2000 cycles, 
which in turn modulates the carrier 
of the broadcast station. At the be- 
ginning of each line a synchronizing 
signal, on 4000 cycles, is sent out. 

A conventional receiver is used for 
reception. In the output stage of the 

facsimile unit. The receiver contains 
a roll of specially prepared paper, 
having a red surface. The paper is 

drive, in front of a stylus which 
swings from one edge of the paper to 
the other, tracing out the individual 
lines in the image. The modulated 
voltage derived from the output stage 
is demodulated and applied directly 
between the stylus point and the 
frame of the machine. The voltage 
causes a small current to pass from 
the stylus through the prepared 


paper to the frame. The current 

causes the red coating to change to 
black, and the amount of change de- 
pends on the voltage applied. In 
consequence, each line of the image is 
reproduced in black and red on the 
paper. Each swing of the stylus is 
initiated by the synchronizing pulse 
derived from the received signal. 

All sorts of printed and photo- 
graphic matter may be transmitted by 
the system, and the detail of the repro- 
duction is sufficiently fine to repro- 
duce fine newspaper type. For aircraft 
use, special experimental frequencies 
are used, rather than broadcast fre- 
quencies, but otherwise the technique 
Is the same. The facsimile unit 
weighs about 20 pounds but weight 
may be reduced for aircraft. 


Portable Station 


A COMPLETE portable radio 
suitable for use in connec 
aircraft, has been developed and 


cently announced by Lear Radio of 
Roosevelt Field, N. Y. The station 
consists of two units, a gasoline- 
driven generator, weighing 65 lbs., 
complete in carrying case, and a 
transmitter receiver unit, weighing 
67 pounds, mounted in a similar case. 
The gas generator consumes about 
one-half pint of gasoline per hour, and 
delivers a maximum output of 250 
watts at 12 volts. A storage battery 
may be used to “float” across the 
line, but is not necessary since a 
voltage regulation of better than 5 
per cent is obtained from a double- 
compound winding. 

The transmitter operates on any of 
three fixed frequencies: 375 kc., 2895 
kc. and 5780 kc. The transmitter is 
off, the receiver on, at all times ex- 
cept when the microphone button or 
key is depressed. A doublet-type an- 

the difficulty of obtaining a good 
ground in portable locations. For the 
low frequency (375 kc.) work, the 
antenna is operated as a Marconi an- 
tenna. Reliable communication on all 
three frequencies up to 150 miles is 
claimed. 

The receiver covers the ranges from 
200-400 kc., 1200 to 2900 kc., and 
2900 to 6500 kc. covering all important 
communication channels as well as 
part of the broadcast band. A 
double-reel for adjusting the lengths 
of the doublet sections of 
has also been developed. 




UNITED 


This Boeing “40“ has been installed in the Transportation 
Building o( the Edision Institute, Dearborn, Michigan 


7938 United Air Lines Mainliner. 
Douglas. Pratt & Whitney powered 


7926 — United Air Lines first 
coast-to-coast plane. Boeing "40." 
Pratt & Whitney powered 


SINCE 1926 
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gross weight, their pay load has been increased by 
450 pounds. They thus become the first medium- 
sized airplane that is practical for long range non- 
stop operation. The map graphically illustrates their 
unique efficiency in this respect. 


Empty Weight 43 

Useful load . . 28 


Landing Run -Sea Level 
Take-off Run- Sea Level 
Rate of Climb-Sea Leve 


stunt 1 ' 


Two years have passed since 
the first Model 18 Beechcraft set new standards of 
performance for feeder-line and private twin-engine 
airplanes. The passage of time has established their 
ruggedness and dependability, from the Arctic to the 
Tropics. The NEW SERIES retains all the desirable 
characteristics of the original design. They land more 
slowly, take-off more quickly, and have better flight 
stability than the ordinary twin-engine airplanes. 
The Model 18's of the NEW SERIES POSSESS 
SUPERIOR LOAD CARRYING ABILITY in ad- 
dition to their other items of outstanding perfor- 
mance. With an increase of only V4% in their 


BEECH AIRCRAFT CORPORATION . 6411 E. CENTRAL . WICHITA, KANSAS, U. S. A. 
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Blaine Stubblefield, Washington 
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OCTOBER 1938 


Air Corps Wins Collier Trophy 

(Story on page 66) 




RETAILED: Ed Allen gets back to 
work at Seattle and gets the Boeing- 
314 into the air with a new double- 
surfaced directional tail group. When 

factor in the trans-Atlantic transport 
picture is equipment. At least as far 

factor in our equipment picture is this 
first of the Boeing clippers. Allen 


TUNNELLERS EXTRAORDINARY: 
Professors John R. Markham and 

Institute of Technology look pleased 
at the first test run of the new Wright 
Brothers Wind Tunnel at Cambridge. 
Peters was project engineer on the 
tunnel, Markham was project engineer 
on the wierdly automatic balances that 
show all data on the instrument panel, 
right. Story, drawing and description 
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WING TIP FLOATS 

are by BREWSTER 

To the tips of their wings, the Navy’s PBY patrol boats turn in 
a brilliant performance. 

These particular wing tip floats are Brewster Parts. Brewster 
made them; Brewster engineers participated in their design. 

The job is typical of Brewster’s intelligent cooperation in 
handling major metal parts: wings, tail-surfaces, floats, fuel 
tanks, cowling, etc. 


WING TIP FLOATS for the U. S. Navy’s PBY 1,-2, -3, 4 

BREWSTER AIRCRAFT PARTS 

DIVISION OF 

BREWSTER AERONAUTICAL CORPORATION, LONG ISLAND CITY , NEW YORK 
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M.l.T. Dedicates New Wind Tunnel; 

Reaches 400 m.p.h. at V4 Atmosphere 
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STANDARD SCODT BOMBERS 


The first production order covering 83 planes of the Curtiss SBC type was 
placed by the United States Navy in 1936. Since that date, two additional orders 

performance 'and tactical ^quhentents of the Unked States Navy. 8 

The latest order, designated Curtiss SBC-4, powered by Wright Cyclone 

to aircraft carriers of the U.S. Fleet where they will render important service 
duty in our Government’s program of building up a stronger Air Force for 
National Defense. 

CURTISS AEROPLANE DIVISION • CURTISS-WRIGHT CORPORATION 
Buffalo " The Pioneers of Ariation" New York 





AMERICAN AIRLINES, INC. 

Upon 


The wide-spread recognition of NORMA- 
HOFFMANN dependability is again attested by the 
extensive use of these PRECISION BEARINGS in the 
planes of American Airlines, Inc. — winner of the 
National Safety Counsel Award in 1937, and of 
Aviation's Maintenance Award for 1938. 

In the Sperry Instruments (Sperry Gyroscope 
Co.) — in the Pesco Pumps (Pump Engineering 
Service Co.) — in the Dynamotor (Electric Spe- 
cialty Co.) — in the Pioneer Instruments (Pioneer 
Instrument Co.) — and in the controls and else- 
where throughout the transports themselves 
(Douglas Aircraft Co. Inc.) — NORMA-HOFFMANN 
PRECISION BEARINGS are consistently rendering 
that type of service which makes for safety in flight 
and for low maintenance costs. 



NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U.S.A. 


PRECISION BALL, ROLLER 


THRUST BEARINGS 
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Tagging the Bases with 




Men With Very Very Small Wings 

(Continued from page 21) 


Not the least of the Goon’s fine 
points is its two-pitch French Ratier 
propeller. In this country to date 
insufficient attention has been given to 
propeller design in the light in-line 
class to match the best European prac- 
tice. The Goon also reaps a safety 
margin through the two-pitch Ratier 
feature, which provides faster take-off. 
Chester has a host of minor design 
improvements in the Goon including a 
new type of louvre exhaust for cool- 
ing air out of the engine compartment. 
This latter feature calls to mind a 
recent NACA report (by Donald 
Wood) commenting that approxi- 
mately 60 per cent of energy con- 
sumed by flow of cooling air through 
the best baffled air cooled engine com- 
partments is wasted alter the cooling 

Turner's racer, which finally came 
through in a major speed event, re- 
sembles the Chester Goon in having 
a mid-wing mounted symmetrical 
wing. Like Wittman's Bonzo, Turner’s 
racer has fixed landing gear and there 
is probably another 20 m.p.h. in the 
Turner Special if it can be fitted with 
retractable gear. 

After seeing in-line engined racers 
win in 1936 and 1937 it is signifi- 
cant to note that the Thompson 1st 

by radials (P & W Twin Wasp and 
Wasp Jrs.) and 3rd by Wittman’s 
ancient Curtiss D-12 racer. Also that 
two of the first three planes were 
equipped with fixed landing gear and 
one (Wittman's) with externally 
braced wings. This situation again 
emphasizes the varying approaches to 
speed efficiency (k) open to designers 
and illustrates the fallacy of clinging 
too closely to any one design formula. 

A surprise at the meet was Leigh 
Wade’s semi mid-wing racer, the 
original Time Flies, rebuilt by Mili- 
tary Aircraft Corporation. This ship 
showed ease of handling and excellent 
top speed. In general design it closely 
resembles the Turner racer, but is 
equipped with retractable gear. 

We judge, from considerations of 
the mid-wings, Turner's Special, the 
Goon, Wade’s Racer and Wittman’s 
Bonzo, that mid-wing racers will in- 
crease in popularity. 

The Mr. Smoothie is a high mid- 
wing type as is the Folkerts racer. 
But there should be just a shade more 


efficiency for the true mid-wing and 
there is much better vision for the 
pilot, especially in landing. The low 
wing racers which have been exem- 
plified by Rider’s designs, are a bit 
tricky getting on and off the ground 
and have a less efficient wing root 
filleting due to placing the wing at 
the bottom of round or oval fuselages, 
requiring fairly large fillets and giving 
evidence of induced drag from wing 
fuselage interference. We think the 





symmetrical airfoil for high speed is 

After considering the design excel- 
lence of the 1938 crop of racers one 
wonders what further corners can be 
cut to up future efficiency figures. We 
know what some of the boys are 
thinking about and hope to see some 
of the following developments between 
now and the 1939 Nationals. 

1. More use of controllable or con- 
stant speed propellers, especially in the 
Grevc class where some of the boys 
may follow Art Chester's lead and 
get Ratier propellers. 

2. Slots, slotted flaps and Fowler 
type flaps have not yet been applied to 
racers. This sort of thing seems a 
logical next step and we look forward 
to some safer landings as a result. 

3. We believe radical changes will 
be made in design of engine cowlings, 
perhaps on the in-lines particularly. 
There seems some promise of im- 
proved cooling efficiency for both 
radials and in-lines through experi- 
menting with the reverse-flow nose 
slot exit type cowling which the 
NACA has been testing. 

But for the in-lines we think there 
is more promise of improving both 
speed and cooling for the Greve class 
in-line powered racers through adapta- 


tion of the De Haviland type cowling 
in which the nose is kept perfectly 
smooth while cooling air enters 

the engine from front to rear, and 
exhausts through a controllable flap at 
the lower rear of engine compartment. 

Another promising development, es- 
pecially for take-off and pylon control, 

sitely rotating propellers such as have 
been flown by the Machi-Castoldi, the 

U. S. Army experimental fighter. 

A final improvement we spot on the 
horizon is use of short wave radio 
receiving sets by the race pilots. Such 
equipment would permit the ground 
crew to serve as a board of strategy, 
advising the pilot of his position, 

We know Art Chester is studying 
the radio idea, and also the problem of 
reverse flow cooling. In this connec- 
tion it is significant to note that year 
by year the major performances come 
from racers two or three years old 
which have been flown enough to per- 
mit proper timing and detailed refine- 
ment. Such has been the history of 
the Turner Special, Ortman's Mar- 
coux-Bromberg, Wittman's Bonzo and 
others. 

We have been able to obtain infor- 
mation needed to follow Chester's Jeep 

years and the results show conclusively 
that it is not necessary to build a brand 

or higher factor of efficiency. In six 
seasons, the little Jeep, with engine 
changes only (from 190 hp. to 300 
hp.), the K factor advanced approxi- 
mately 30 points in this time from 
112.3 to 142.5. 

If Roscoe Turner can show the 
300 m.p.h. broken7n V< the"l 939 Thom” 

the K limits* still seem ' soiwwhat in 
the future as our race plan designers 

Next year Mr. Smoothie should be 
in shape to pace Turner, and next year 
the in-lines, after a thorough coat of 
design polish, may come back to re- 
gain their lost speed laurels. 

We have one final plea— all in the 
name of K. A determination of cor- 
rect relative speed efficiency depends 
on exact determination of maximum 
straightway speed. For this purpose 
we urge return of the 2-way 3 kilo- 
meter dasher — with liberal prizes to 
encourage a display of the actual all- 
out speeds of our race planes. 

On basis of best recorded top speed 


IMPROVED STANDARDS 
...RETTER AIRPLANES 



Design Simplicity Specialized Drop Hammer Operations Standardized Jig Assembly 



From engineering board to final test, 
Vultee has developed a new standard 

of controlled production simplified 

. . . improved . . . and precisely accurate. 
The advanced efficiency demonstrated 
by Vultee products in world wide use 
is the direct result. For Vultee airplanes 
are an expression of a combination of 
skill in men. methods and machines. 


VULTEE AIRCRAFT, Downey, Calif., U. S. A. 


Simplify Maintenance Through Design 

( Continued from page 25) 


conduit; in all, about two or three 
days work for one man. In this case 
it would have been just as practical 
to install controls etc. on structural 
members, and install two easily re- 
movable floor panels, in the same 
manner as the cabin flooring. The 
same idea applies to installations of 
lines, ducts and controls, everything 
should be removable without the 
necessity of disturbing adjacent parts. 
Here as well, the matter of fastenings, 
demands serious consideration. The 
use of screw plates, of any type, 
whether of the fibre anchor nut type, 
or otherwise, is recommended, so there 

wrench etc. at a time, to remove the 
fastening screws or bolts. Fibre lock- 
ing nuts, or any of the popular self 
locking nuts, arc vastly preferable to 
cottered nuts, as more time is spent 
cottering nuts in inaccessible places, 
than their importance demands. To 
the author's knowledge, he has yet to 
see a self locking nut that loosened, 
unless the installation was one that de- 
manded a cottered nut. 

Instrument installations are gen- 
erally accessible, but the lines and fit- 
tings from them are not generally so 
situated. Manufacturers should not 
try to make a permanent assembly of 
all lines, both instrument and fuel, but 
should so manifold them that any sec- 
tion of each can be easily removed or 
reached. Lines are best grouped and 
fastened, that interference from local 
vibrating members etc. does not cause 
either frequent replacement, or the 

need for extensive wrapping or 
shielding to prevent wear. All line 
fittings arc best staggered so each can 
be removed without the adjacent one 
interfering with the wrench, or caus- 
ing bending of the line for ease of 
fitting removal. 

Engine and surface control cables 
are a source of annoyance to most 
maintenance crews, due mostly to the 
designer’s desire to have them run 
through blind structure, and through 
complicated routings, rather than the 
fact that replacement is frequently 
necessary, which is seldom the case. 
Inasmuch as control cables require 
some frequent adjustments in service, 
it is very important tliat all turn- 
buckles, or adjusting ends, be easily 
accessible, for most turnbuckles stick, 
at the wrong time, such as when a 
fast adjustment is needed. It is best to 


have cable installations visible for in- 
spection purposes, throughout their 
entire length, and to keep cables out 
of blind sections. Good fairlead and 
pulley alignment is an absolute neces- 
sity for long cable life, and some de- 
signers have forgotten that plain 
bearing pulleys were obsolete years 
back. Ball bearing pulleys are far 
superior, even if loads are very light, 
and movement slight. A turnbuckle 
at each end of the cable is a splendid 
idea, on some installations, especially 
those of great length, or those which 
demand a large adjustment range. 

The pressing need for the smaller 
passenger lines, is a seat and back 
arrangement for chairs, with the cov- 
ering applied in such a manner that 
the operator can do his own reup- 
holstcring without the necessity of 
skilled help. Something along the 
line of screwed on panels and covers 
should do. Plain seat coverings are 
vastly preferable to fancy welted af- 
fairs, for welts or beaded covers 
quickly wear through, and arc hard to 
repair. Passenger cabin wall and head 
covering, in all cases should be ap- 
plied in easily removable panels, 
fastened with machine screws to some 
sort of anchor nut. Wood and self- 
tapping screws are all right, but not 
suitable if they are to be removed 
often, as each time a larger screw is 
necessary. Backing for upholstered 
panels should be of some waterproof 
material, as plywood in some installa- 
tions is easily wet. which causes de- 
cay, unless means are taken to prevent 
it. Water proof soundproofing is 
something that all operators have sore 
need for, inasmuch as water is bound 
to leak in somewhere, and the present 
types of soundproofing material soak 
up many times their weight. Water 
pickup is a grave problem aside from 
weight, in most cases corrosion of the 
skin and members is found, and if 
dissimilar metals are present the cor- 
rosion is all the more severe. While 
the present types of soundproofing are 
most effective when cemented directly 
to the skin, many locations are better 
fitted to the removable upholstery 
panels, in order to have free access to 
the skin and members. 

A safety belt that docs not need an 
engineer to apply is needed, as some 
of the cam lock types now in use, 
baflle the average passenger. The use 
of the cam lock for ease of adjust- 


ment, and the old style clip for ease of 
fastening, is worthy of application. 
The use of metal window trim rather 
than wood is good practice, for col- 
lected moisture from cold windows 
runs down, soon ruining both finish 
and wooden trim. An easily installed 
chair, that does not need forcing into 
place on installation, is an essential. 

Ventilation and heating systems are 
the bane of most operators, for there 
are few if any ships that are satisfac- 
tory as built. Invariably heater con- 
trols and ducts arc flimsy, seldom 
stand up well, and require considerable 
going over by the operator, before be- 
ing satisfactory for his use. Heater 
controls should be as sure in operation 
as engine controls, and built to the 
same standards, for long service life. 
Ducts and valves, engine intensifier 
tubes, boilers or lines, all have need 
to be well built, for this item is one of 
those which demand maintenance out 
of proportion to their value. 

Engine installations, for the most 
part, are satisfactory in that quick 
changeovers can be accomplished, but 
cowl and duct design has lagged, from 
the long life view. Most of the cowling 
on the average run of light transports 
is far too light in construction, and 
the same applies to air ducts, carbura- 
tor heaters and such. Cowling for 
light transports should be designed 
with the following kept well in mind, 
first, ease of removal, and speedy in- 
stallation, second, ruggedness, free- 
dom from overhanging unsupported 
sections which vibrate and crack, and 
lightweight trick fasteners. Third, ease 
of replacement of worn parts, and the 
ability to replace worn sections from 
flat sheet, without the necessity of 
forming double curved sections. 

Cowling design is important in the 
light transport field, for with most op- 
erators, ship work is being done up 
till scheduled departure time, and 
cowls that are quickly installed leave 
just so much more time for more im- 
portant maintenance functions. With 
last minute engine adjustments the 
rule, there is no itme available for 
fooling around with cowl installations. 
Quick acting fasteners, and the elimi- 
nation of turnbuckles, for securing 
speed rings, are subjects worthy of 
thought. All cowl fasteners have a 
tendency to wear early in service, due 
to vibration, and if this is not to be- 
come a problem, there is need for am- 
ple fixity at all fasteners to prevent 
this wear. Heater tubes and ducts, 
engine baffles and the like, demand 
ample fastening, if premature wear is 
to be eliminated. The use of bolt or 
screw fastened assemblies is prefer- 
(Turn to page 74) 
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BUSINESS LEADERS THE WORLD-OVER 


NOW AVAILABLE 
FOR DELIVERY- - - 



the 1939 



THE Airplane that today represents THE 
WORLD'S MOST MODERN TRANSPOR- 
TATION FOR THE BUSINESS EXECUTIVE. 
All-Metal from propeller to wing tip, built 
upon a bridge-like frame, SPARTAN intro- 
duces to private plane ownership the same 
metal construction of the Airliners. 

When you step from your automobile into 
the luxuriously comfortable cabin of the 
1939 Executive, you continue to travel with 
the safety, quietness and speed that ALL- 
METAL construction provides. 

To the man who would like to have any- 
where available within minutes or a few 
hours, in place of days, the 1939 SPARTAN 
Executive brings an entire new conception 
to air travel — in flying ease and perform- 
ance. THE Airplane with which no other 
can compare. 



SPARTAN AIRCRAFT COMPANY 

TULSA, OKLAHOMA 


Simplify Maintenance 

(Continued from page 72) 


able to slip jointed affairs, for all slip 
joints loosen, causing rapid vibrational 
wear. Exhaust systems of stainless 
steel, as in general use at present, 
cause few maintenance difficulties, so 
operators are seldom bothered with 
the problems of a few years back, at- 
tendant with the use of plain steels 

Present day use of retractable land- 
ing gears, particularly those of the 
mechanical or electrical types, have 
caused much maintenance grief. While 
hydraulic systems have their own in- 
herent difficulties, they are seldom 
used on light transports, but give way 
to mechanically operated gears, which 
seem to have incorporated numerous 
troubles. Designers should steer clear 
of complicated mechanisms, even at 
the expense of weight, or sped of op- 
eration. The presence of dirt, ice, ex- 
cess grease or oil, should not interfere 
with proper gear operation, whether 
the temperature be hot or cold. Where 
the use of heavy lubricants is neces- 
sary, as on screws, gears and sectors, 
slides, etc., proper allowance should 
be made for lubricant drag under both 
cold conditions, and lack of sufficient 
lubricant. The use of lighter lubri- 
cants during cold weather is not al- 
ways feasible, for if ships arc in and 
out of warm hangars, lighter lubri- 
cants tend to run off, necessitating re- 
greasings, etc., before each flight. 

A mechanically operated landing 
gear, cither hand or electrically oper- 
ated, should steer clear of friction 
stops, clutches and the like, or any 
such devices designed to take a heavy 
shock load, for their ability to stand 
up consistently under service condi- 
tions is very doubtful. The use of 
brake lining for friction clutches as 
stops, near oil or grease is bad policy, 
for the average type lining absorbs 
such, tremendously increasing its fric- 
tional coefficient, to the detriment of 
the operating characteristics. This 
often causes such facings to grab, and 
hold, causing damage to the com- 
ponents of the retracting mechanism, 
which trouble has often occurred on 
one popular light transport. Bowden 
wire indicators for wheel position and 
other uses, is generally troublesome, 
due to broken piano wires etc. The 
use of electrical warning and indicat- 
ing systems is far more satisfactory, 
and properly designed limit switches 
make adjustments an easy matter. 

Designers in planning retractable 
landing gears for their ships, should 
always allow for a standard sized 


bushing at each joint, regardless of 
load or angular motion. Standard 
bushings, easily obtainable and in- 
stalled, allow maintenance men to 
keep gears within proper clearances, 
without expense for worn fittings, 
bushings being cheaper. In using ball, 
roller or needle bearings, in mag- 
nesium or aluminum alloy fittings etc., 
where press fits for the outer races 
arc used, it is good policy to have the 
bearing press into a locked steel collar 
in the softer alloy, especially if there 
are heavy radial loads. Such loads on 
bearings, tend to compress the alloy, 
causing premature race looseness. This 
condition is especially troublesome in 
the use of magnesium alloy wheels. 

Radio installation, generally a prob- 
lem, need not be, if care were taken 
to centralize equipment, in positions 
that allowed of free access, without 
the necessity of removing structure or 
interior trim. Openings for conduit 
and leads should allow personnel to 
work on same without removing floors 
etc., especially when sets are floor 
mounted, and the leads and controls 
run beneath the floor, to control panels 
in the cockpit. It is good practice to 
keep sets away from control cables, 
gas lines etc., for many reasons. Since 
radio personnel are sometimes un- 
familiar with uses of cables and lines, 
they are likely to cause damage to 
same while working on their equip- 
ment, and as the equipment makes use 
of high voltages, there is always dan- 
ger of a short affecting other installa- 
tions. Working room around radio in- 
stallations is very desirable for air 
tuning, and fast servicing if needed. 
In another light, radio equipment is 
best segregated, for if airplane per- 
sonnel have to remove it to service 
airplane items, they frequently do 
damage, either physically to the equip- 
ment, or change adjustments, either of 
which calls for unwarranted work on 
the part of the radio crew. It goes 
without saying, that all items in the 
radio line should make use of quick 
connector plugs and mounts, to ex- 
pedite removal or installation, and ob- 
viate the use of soldered temporary 
connections or makeshift mounts. 

Despite the fact that present day 
light transports have many aerody- 
namic advantages lacking a few years 
ago, ease of maintenance has not kept 
pace as well as might be. Chiefly this 
is concerned with many of the minor 
installations, which while relatively 
unimportant in themselves, consume 
more than their share of maintenance 
time. Their perfection will leave the 
allowance of more time for far more 
important maintenance functions, 
which many operators are at present 
unable to handle in a manner best 
suited to their needs. 


Engineers 

( Continued from page 23) 


come acquainted with them by gradual 
processes he will entirely lose the fear 
that leads many college students to 
dodge the more "advanced” subjects. 

This reasoning applies particularly 
to the problem of speeding up engi- 
neering education. It may take two 
years, by usual methods, to cover col- 
lege math through calculus, but it 
would not take two years to cover the 
basic principles of each branch up to 
that point. This is all the more im- 
portant to tlie engineer who rarely 
has to make use of the more complex 
forms of mathematicl theory and con- 
sequently tends to forget them anyway. 
Besides, there are always plenty of 
high-powered mathematicians to be 
called in on special problems, just as 
the general physician calls in special- 
ists to help him diagnose a difficult 

' There are many other things that 
can be done to streamline the engi- 
neer’s education, or at least that part 
of it now commonly covered by four 
or five years in a university. The 
most important, however, can be 
summed up as follows: (a) elimina- 
tion of non-technical subjects, (b) in- 
tensification of working schedules, (c) 
specialization within the technical field, 
(d) revised methods of teaching. To 
this might be aded the general idea of 
emphasizing the fundamentals of engi- 
neering, leaving the more complicated 
engineering subjects to be learned 
through experience. 

There still remains that question 
about the cultural background. To 
argue that such a background is not 
desirable would be foolish indeed. 
Even our present college system falls 
far short of producing cultured and 
clear-thinking individuals. But why 
assume that a man's cultural develop- 
ment must be attained during a certain 
specified period of his life, and at a 
time when he is mainly interested in 
improving his economic situation? 
Why not help him get on his feet as 
quickly as possible, so that he can 
sooner reach the stage in which lie can 
begin to think about something besides 
the next payment on the car, or how 
much it costs to have a baby 1 

Finally, it begins to look as if the 
best answer to our modern educational 
problem would be not only to get the 
future engineer into his work as 
quickly as possible, but to give him a 
better chance to continue both his cul- 
tural and technical education after col- 
lege. This may be “adult education". 
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but it is not the kind in which a mis- 
cellaneous group of middle-aged people 
gather together for a series of talks on 
everything under the sun. The idea 
of professional training for adults is 
not new and must have some practical 
merit, as shown by the modern trend 
toward the establishment of schools 
and training courses within various 
large commercial concerns. It is 
strange that the colleges themselves 
seem to take such an indifferent atti- 
tude about their graduates. The gen- 
eral idea seems to be that alma mater 
has made the man what he is in four 
short years and that he therefore owes 
his college something. But what 
about the years the man is going to 
spend after he leaves college? Is 
there no chance for him to improve 
his technical knowledge, or to broaden 
his outlook on life? This seems to be 
the period that we arc overlooking in 


Of course, as long as things are 
run on the present basis it would prob- 
ably be foolish for any boy to give up 
the opportunity to spend four years 
under pleasant circumstances, to join a 
good fraternity, to go to football 
games, play tennis, and attend Junior 
Proms. It would be foolish to the ex- 
tent that he might never again have a 
chance to enjoy himself so much or 
to come in contact with such interest- 
ing people. But there should be no 
illusions about the economic value of 
these four or five years. They are 
not going to eliminate the next four 
or five years of development required 
to round-out the engineer’s education. 
Unless the bov is unusually lucky or 
financially well-heeled the chances are 
that his wi fe and children will feel the 
effects of those years spent in obtain- 
ing a higher education. For that is 
the final factor that must be con- 
sidered: most men don’t want to wait 
until they are thirty before they 

Summing it all up, there is no argu- 
ment about culture; there is no argu- 
ment about the need for higher edu- 
cation; what seems to be needed is a 
readjustment of our entire educational 
system. Why not put the horse before 
the cart and fit our young people for 
really good jobs at an early age and 
then see that they have an opportunity 
for both professional and cultural de- 
velopment? Streamlining education 
does not mean cutting down on educa- 
tion. The streamlined airplane con- 
tains many more things than it did 
in the "stick-and-wire” days. The 
only difference is that we have ar- 
ranged things so that they offer the 
least resistance to speed. Why not 
arrange our educational programs so 
they will offer least resistance to 
economic progress? 





Experienced PILOTS know that a balanced 
gasoline means better all-round perform- 
ance . . . economical warm-up, quicker 
throttle response, greater cruising range. 

Shell research has developed for you 
balanced aviation gasolines with octane 
ratings from 73 to 100. This new balanced 
fuel means quicker starting, more 


“revs” during the take-off and climb, and, 
in addition, lower fuel consumption. 

For complete information on any of 
Shell's line of aircraft petroleum products, 
write to the Shell Aviation Department, 
Shell Building, San Francisco, California; 
or Shell Building, St. Louis; or 50 West 
50th Street, New York City. 




MEN 



KNOW 


I N PLANNING and "seeing through” 
production on a great fleet of modern 
planes, every obscure accessory must pass 
the keen eye and rigid specification tests 
of the Project Engineer. 

Because of the high degree of safe, de- 
pendable service which Roebling Control 
Cord assures, you will find it is the choice 


of project engineers in charge of building 
most of the nation's great air fleets. 



KEEPING PACE WITH AN INDUSTRY WHOSE WATCHWORD IS PROGRESS 


There are twice as many instruments on 
the Douglas DC-4 made by KOLLSMAN 
as by any other instrument company . . . 



The roster of KOLLSMAN equipment on the DC-4 
includes: 3 Sensitive Altimeters; 4 Manifold Pressure 
Gages; 6 Electric Tachometers (including 2 for 
Auxiliary Engines); 4 Fuel Quantity Gages; 2 Air Speed 
Indicators and Electric Pitot-Static Tubes; 1 Accelero- 
meter; 4 Telegon Remote Transmissions; and 2 Clocks. 

KOLLSMAN INSTRUMENT CO., INC. 

8008 FORTY-FIFTH AVENUE • ELMHURST, NEW YORK 








•COMPLETE LINE 
OF PIONEER "AUTOSYN' 
REMOTE INDICATING 
INSTRUMENTS 
AND 

PIONEER FLIGHT 
AND NAVIGATIONAL 
INSTRUMENTS 
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EQUIPPED 


The creators of the splendid new four-engined Boeing 
307 "Stratoliners" entrust Pioneer Instruments with 
vital functions of control and navigation, expressing 
thereby their confidence in Pioneer's time-proved 
reliability. And Pioneer craftsmen are thoroughly 
mindful of the honor which this trust implies. 


PIONEER INSTRUMENT COMPANY, INC. 

(SuLlMlory of BcnJlx Aviation Corporation! 





TUBING for an ADVANCING INDUSTRY 


Big planes for long flight with high payload; new private-passen- 
ger ships featuring safety and ease of handling; new production 
requirements for national defense and commercial transport . . . 
Progress in the aircraft industry emphasizes responsi- 
bility for the producer of basic materials. 

Latest practices developed in the manufacture of cold-drawn 
seamless tubing are of vital importance. These practices involve 
better quality, greater strength, greater uniformity ... all with 

Essential is a mill personnel able and eager to furnish improved 
materials. Effort to maintain intimate knowledge of current re- 
quirements and to keep in close touch with new designs cannot lag. 


Long a major source for aircraft tubing, Summerill acknowledges 
the responsibility. Tubing will continue to fulfill the requirements 
of an advancing industry. 



SUMMERILL TUBING COMPANY 

BRIDGEPORT, MONTGOMERY CO., PENNSYLVANIA 


STANDARD SIZE AIRCRAFT STOCKS ARE AVAILABLE FOR PROMPT DELIVERY 
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WYMAN 

GOKDOK 


Since the beginning of the aviation industry, 
Wyman-Gordon laboratory controlled forgings 
have been the standard for aircraft. 
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Step-by-step methods 
for airplane mechanics 

covering materials, construction, test- 
ing, servicing, and repair, especially 
of thin-sheet-metal airplanes 

Just published 

Airplane Maintenance 

A Textbook for Airplane Mechanics 
By John H. Younger Allan F. Bonnalie 

University of California Boeing School of Aeronautics 

and Nairne F. Ward 
University of California 
Boeing School of Aeronautics 

353 pages. 232 illustrations, 33.00 
This book presents the material needed by those 
who wish to become airplane mechanics in the large repair 
stations of national and international airplane lines, also a 
great many reference facts that will help the mechanic in 
his work. It gives practical information on materials and 
construction of airplanes and their parts, repair shop equip- 
ment and methods, servicing, testing, etc., with special 
attention to thin-sheet-metal airplanes. More than 50 ex- 
perts have assisted in making a thoroughly authoritative 
book. 

Typical Job Units 


The book begins with an outline of the qualifications of an 
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. ... a Self-Locking Nut 
that defies the efforts 
of V ib ration and Shock 

There’s not a chance that you'll be troubled with 
nuts loosening up when you use "Unshako^'. ^ The 

shock or t0 ja 5 r P ring 8 occur*! ^"unshakS'^^ai’/Vack' 
oft . . . once it has been tightened-up it’s there 
to stay, unless you apply a wrench. Then it will 
come off in a jiffy. 

“Unshako” is all one piece . . . there are no 
extra washers or pins that take additional time 
to install or that might be mislaid or forgotten. 

There’s no other nut like “Unshako”. Write and 
let us tell how it can save you time, trouble and 
bother. You have nothing to lose. 

Standard Pressed Steel Co. 

■«■“*" JENKINTOWN, PENNA. “«hchis 

IRVIN AIR CHUTES 

STANDARD type equip- 
ment for the Air Forces of over 
45 Governments, including 
those of the United States and 
Great Britain. 

IRVIN CHAIR CHUTES 
for cabin planes. 

IRVING AIR CHUTE CO., INC. 

1670 Jefferson Ave., Buffalo, N. Y. 

Factories at: Buffalo, N. Y.; Glendale, Calif.; Fori 
Erie, Canada; Lctcbworlh , Herts, England. 


DESIGNEES 


3UILDERS 


DIES - JIGS - FIXTURES • SPECIAL MACHINERY 


The J. C. ULMER CO. write tor information 1791 E. 38th St., Cleveland, Ohio 


Emblems — Servite Pins— Watches 
Wristlets 



JOHNSON 

NATIONAL INSIGNIA 

CO., INC. 
314 W. 14th St. 
N. Y. City 


DZUS FASTENERS 


SIMPLICITY --SPEED --SAFETY 


BERRYLOID 

AIRCRAFT FINISHES 



At the 

National 
Air Races 


Both Bendix -Scintilla 
Aircraft Magnetos and Bendix 
Aircraft Spark Plugs 
were used by these winners: 

Bendix Trophy Race 

FIRST PLACE 
SECOND PLACE 
FOURTH PLACE 

Thompson Trophy Race 

FIRST PLACE 
SECOND PLACE 
FOURTH PLACE 

Every plane but one that finished 
in ANY race, was equipped with 
Bendix-Scintilla Aircraft Magnetos 


SCINTILLA 

MAGNETO CO., INC. 

(A Subsidiary of Bendix Aviation Corporation ) 
SIDNEY, NEW YORK 


LUSCOMBE 

50 



On obtaining your 
A T C- on your new 
Model "50"*- -powered 
with the brilliant new 

rontinental 

A- 50 Engine 



Continental Motors Corporation 

Aircraft Frt qine Qivision 
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AIRCRAFT SERVICE, INC. 


AVIATION! 


AVIATION 


INSTRUMENT FLYING 
INSTRUCTIONS 

Snndorph Aeronautical Corp. 


AVIATION S MARKET PLACE 

WRIGHT GIPSY 
AMERICAN CIRRUS 

MKNASCO MANUFACTURING CO. 

"“culP 




■WHERE TO Buy- 
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ROOSEVELT AVIATION SCHOOL] 


students did a fine job assembling my plane 
when it was shipped to New York. After a 
close, personal inspection of the work they did, 
I express my satisfaction and thanks to them!" 



Slraal Addrait. 
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MORE CURTISS-WRIGHT TECH GRADUATES WORKED ON THE DC-4 

than thoso of any other school. Curtiss-Wright Tech does not guarantee positions for its graduates— no reputable school would — BUT f\ I A 

Ma. ^bo*uzld jboaqlaA. tL 

PRESIDENT OF T^E DOUGLAS AIRCRAFT CO., SANTA MONICA, f CALIFORNIA 


fl/a UtifheA. co*Hfdi*ne*tt can be fUU/H Cu/UiM- 'W'UcfUt * 7 eclt and iti cjAaduateA 

— noA. ii tlieAe. antf. UitfUeA autluvuty than Ma. ^boutflai. 

Curtiss-Wright Tech is APPROVED by the U. S. Government, ACCREDITED by the State Board 
of Education, ENDORSED by the Aircraft Industry and offers specialized training only in 

AERONAUTICAL ENGINEERING OR MASTER MECHANICS 




Illlllll AVIATION SCHOOLS HIM 

The DAWN PAT R 0 L 


Offers YOU 
COMPLETE 
Training in 
everybranch 
of Aviation 


MASTER COMMERCIAL & AIRPLANE ENGINE MECHANICS 
COURSE • REGULAR COMMERCIAL & AIRPLANE ENGINE 
MECHANICS COURSE • SPECIAL COMMERCIAL PILOT’S 
COURSE • REGULAR COMMERCIAL COURSE • LIMITED 
COMMERCIAL PILOT’S COURSE • PRIVATE PILOT’S COURSE 
• AIRPLANE & ENGINE MECHANICS COURSE • MASTER 
MECHANICS COURSE • REGULAR MECHANICS FLIGHT 
COURSE • AMATEUR PILOT'S COURSE • RADIO & SHEET 
METAL COURSES 


THE DIRECT WAY TO AN AVIATION CAREER IN SHORTEST TIME AT LOWEST COST 
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THE ONLY FLYING-MECHANICAL SCHOOL IN THE NATION'S AIRCRAFT CAPITAL 



PUT THROUGH ITS PACES . . . 


AT THE CLEVELAND 




ALUMINUM BOX 
FABRICATIONS 



AIRCRAFT PRODUCTS 





Illustrated here are a few of the many types of housings, junc- 
tion boxes, fuse boxes and covers manufactured by Breeze. 
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Cut manufacturing costs by having Breeze supply you with 
boxes and covers and miscellaneous aluminum fabrications. 
This equipment can be made to your order, sand or die cast, 
sheet or plate formed, deep-drawn or spun — all sizes, all 
shapes; built in accordance with Army, Navy, 
Coast Guard, or Federal specifications. Fabri- 
cations of steel, stainless steel, brass, bronze, 
and other materials are also available. 

We invite inquiries from manufacturers re- 
quiring unusual fabrications, we will gladly 
estimate on any quantity. 



BREEZE CORPORATIONS, INC. 

41 SOUTH SIXTH STREET, NEWARK, N. J. 






THE 1939 CESSNA AIBMASTER 


The 1939 Airmaster is a really ownable airplane. Cruising speeds 
of 143 miles per hour at sea level or 151 miles per hour at 
optimum altitude will enable you to travel in step with the 
times . . . With four people up, these cruising speeds are attained 
by employing only 75% of the 145 H. P. made available by 
the well-known, dependable Warner engine. Economy, charac- 
teristic only of the “World's Most Efficient Airplane,” the New 
Cessna does 15 miles per gallon of gasoline . . . You'll own 
with pride . . . and you'll fly with pleasure. 

EXPORT AGENT . . . AVIATION EQUIPMENT & EXPORT, INC. 

CABLE ADDRESS "AVIQUIPO" 25 BEAVER ST., NEW YORK, N. Y. 


CESSNA AIRCRAFT CO. 

WICHITA, KANSAS, U. S. A. 




AMERICA'S PILOTS IN THE KENDALL HALL OF FAME IA 


An 11-Year Record That’s Never Been Equalled! 
NATIONAL AIR RACES . . . 1928 to 1938 


/ plane finishing in 
the Bendix Trophy Race used Kendall Oil for reliable 
: lubrication. 1938 marks the eleventh consecutive 


1938 — 88.23% ol all winners used Kendall, The 2000 Mile Oil. 

1937—87.5 % o! all winners used Kendall. The 2000 Mile Oil. 

1936 — 84.41% of all winners used Kendall, The 2000 Mile Oil. 

1935 — 91.38% ol all winners used Kendall. The 2000 Mile Oil. 

1934— 97.01' . of all winners used Kendall, The 2000 Mile Oil. 

1933—97.2 ' ; ol all winners used Kendall, The 2000 Mile Oil. 

1932—86.82' , of all winners used Kendall, The 2000 Mile Oil. 

1931—86.02' . of all winners used Kendall, The 2000 Mile Oil. 

1930—84.2 ' ; ol all winners used Kendall. The 2000 Mile Oil. 

1929—64.4 ' , ol all winners used Kendall, The 2000 Mile Oil. 

1928—62.5 % ol all winners used Kendall, The 2000 Mile Oil. 


year in which Kendall Oil was used in more winning 
planes at the National Air Races than all other oils combined 
... a record unmatched by any other oil. All but 2 of the 
17 winning pilots in the National Air Races at Cleveland 
this year, used Kendall. 88.23% of all winners ... an im- 
pressive testimonial to the splendid lubricating quality 
of Kendall Oil. This premium quality oil is refined, by 
special processes, 100% from the world's choicest (Bradford, 
Pennsylvania) crude oil. It is available at most airports 
throughout the country. 


KENDALL REFINING COMPANY, BRADFORD, PENNA. • KENDALL REF. CO. OF CANADA, LTD., TORONTO 









-ECUPSB 

equipment 

the v erdict of the 
aircraft industry 


Series 11 — 
Hand Inertia Starter. 
Basic type to which 
accessories are 
attached. 


ing Electric 
Starter. View 
showing hand 
cranking 
attachment. 




Type E — 
Engine Driven 
Generator- 
available for 
either 12 or 24 
volt battery 
charging. 


Complete RELIABILITY is an invariable attribute 
of Eclipse Aircraft Equipment. 

Starters, generators, mechanical de-icers, air and 
hydraulic pumps and numerous other Eclipse prod- 
ucts have proved their trustworthiness on airlines 
and in the military and naval planes of many nations. 

ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 
EAST ORANGE, NEW JERSEY 



Engine Dri ven Air Pum p 
— /or instrument , 
de-icer, and automatic 
pilot operation. 





